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ABSTRACT 

The goal of this 2-year project was to examine 
applications of microcomputer technology in classrooms for students 
with severe handicaps. Staff members in 12 classrooms ir. the School 
District of Philadelphia (Pennsylvania) were taught to use Apple He 
microcomputer systems and various peripheral devices. Teachers in 
these classrooms found word processing software helpful in assisting 
home-school communication, but data management applications were not 
viewed as time efficient. In the area of student instruction, the 
computer was useful as a means for developing motor skills and 
learning response/reinforcement contingency relationships. The 
physical arrangement of the equipment and the match between student 
and input device emerged as important considerations in promoting 
successful student-computer interaction. Only a small proportion of 
students in project classrooms were able to use software intended to 
teach basic concepts; and language skills. In addition to summaries of 
project activities and outcomes, this report contains the following 
appendices; (1) a paper titled "The Use of Technology in Educational 
Programs for Students with Multiple Handicaps" by Gail McGregor; (2) 
abstracts of other papers; and (3) a manual titled "Introduction to 
the Apple" which discusses peripheral devices, computer applications 
in special education, and activities for instruction and management. 
(JDD) 
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Abstract 



The goal of this two year project was to examine applications of 
microcomputer technology in classrooms for students with severe handicaps. 
Staff members in twelve classrooms in the School District of Philadelphia 
were taught to use Apple lie microcomputer systems and ^^arious peripheral 
devices* These classes served as sites in which computer-assisted 
instruction and management activities were evaluated* The results 
indicated that teachers found the computer helpful in assisting them with 
home-school communication* Data management applications using currently 
available software were not viewed as time efficient* In the area of 
student instruction r the computer was useful as a means for developing 
motor skills and learning response/reinforcement contingency relationships* 
The physical arrangement of the equipment and the match between student and 
input device emerged as important considerations in promoting successful 
student-computer interaction* Only a small proportion of students in 
project classrooms wer^ able to use software intended to teach basic 
concepts and language skills* The scanning format of this softwear 
presented a barrier to students* 

Project staff members and participating classrooms also served as 
technology training resources for other special education personnel in the 
School District* Numerous presentations at national conferences and 
inservice training workshops served as vehicles for disseminating 
information regarding microcomputer applications with students with severe 
handicaps on a national basis* 



Introduction 



This report summarizes of researchr training, and dissemination 
activities conducted during the period October If 1984 through September 
30r 1986# In order to serve as both an accountability document and as a 
means of disseminating findings to the special education community, the 
following format has been used. The main body of this report is organized 
around the four project goals: computer use for classroom management, 
computer use for student instruction, staff training, and dissemination. 
Within each of these areas, a summary of activities and outcomes is 
presented. The results of individual research studies, training materials, 
and papers which more thoroughly examine issues related to these topics are 
referenced in the narrative and included as appendices. Appended materials 
are stand-alone documents which are likely to be of greater interest to the 
special education community than the main body of this report. 
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Project Overview 



This two year project was a collaborative effort between the Division 
of Education f School of Continuing Studies r Johns Hopkins University, and 
the Division of Special Education of the School District of Philadelphia. 
Its purpocte was to investigate applications of microcomputers in classrooms 
for students with severe handicaps. Each of uwelve classrooms serving 
students with severe handicaps was equipped with an Apple lie 
microcomputer f color monitor r dual disk drives r pr inter r and an interface 
device which enabled students to access the computer with a single switch. 
The classrooms were selected to equally represent students at the 
elementary f junior high, and high school levels. A description of the 
project participants is contained in Table 1. 



The project was implemented in phases corresponding to the two project 
years. During Phase If staff training and project activities involved six 
classrooms. The remaining six classrooms were involved in project 
activities during year two. > 



The project activities were organized in terms of f|ve primary goals: 



1, To investigate applications of microcomputer technology for 

classroom administration, data collecti^on, and data utilization 
purposes. 

2« To investigate the benefits of microcomputer technology in the 
instruction of students with severe handicaps. 

3. To train special education personnel in the use of technology in 
the education of students with severe handicaps. 

4. To disseminate information about project activities to interested 
professionals. 



Insert Table 1 about here 
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Table 1 



Description of Project Participants 



School/Teacher 



Level 



NuBiber of 
Students 



Age Range 



Ethel Allen 
(Wursel) 

George Yfashington 
(Di Paoli) 

Wanamaker 
(Harshbarger ) 

Germantown 
( Tunney ) 

Sinion Gratz 
(Hagarty ) 

University City 



PHASE I 

Elementary 8 

Elementary 5 

Jr. High 7 

High School 7 

High School 8 

High School 6 



6-8 



5-9 



12-15 



17-20 



17-20 



17-20 



PHASE II 



Leidy 
(Sachs) 

Parrel 1 
(Bauer) 

Wanamaker 
(McCue) 

Harding 
( Boyce ) 

Prankford 
(Roth) 

West Philadelphia 
(Horwitz) 



Elementary 
Elementary 
Jr. High 
Jr. High 
High School 
High School 



8 



6-10 



8-11 



12-15 



12-15 



17-20 



17-20 
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Specific activities r accomplishments, conclusions and recommendations in 
relation to these four goals are described in the following section. 

Classroom Management 

Teachers in classrooms for students with severe handicaps in the 
School District of Philadelphia have clearly delineated obligations and 
procedures related to classroom management activities. Specifically, they 
mv communicate with the parents of their students at least once per week, 
and they must collect performance data in relation to each of their 
students* lEP objectives at least one per week. These data are then used 
to make instructional decisions regarding student progress. These tasks 
are time consuming , and lend themselves to computerization. Therefore ^ the 
use of word processing and data management software by project teachers 
were identified as appropriate project activities. 

Computer use data . In order to monitor the extent to which teachers 
used the computer for management and Instructional activities, a small 
wood4»n box with two time lapse counters and two on/off switches was added 
to the standard classroom computer configuration (see Figure 1). 



Insert Figure 1 about here 



The power cord of the computer was plugged into this box so that the 
computer could be turned on only by using one of the two switches. One 
counter was labeled "classroom management" while the other was labeled 
"student instruction." Teachers were instructed to turn the computer on 
using the switch which described the nature of the activity they were 




■ 
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Figure 1. Device to monitor computer use -for management and 
i nstruc t i on . 
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starting o Iff for example r they were preparing to write a note home to a 
student's parentr they would use the Classroom Mesnagement switch to turn 
the machine on. ThlSr in turnr would activate the time lapse counter r 
maintaining a cumulative record of the amount of time the computer was used 
for management activities. Similarly r computer time devoted to student 
instruction was tallied by activating the Student Instruction switch at the 
appropriate times* 

The data describing computer use for a sample of six classrooms during 
the second project year are summarized in Table 2. This sample equally 
represents Phase I and Phase II classrooms. 



Insert Table 2 about here 



It should be noted that the information registered on the recording 
devices may not accurately represent the total amount of time that each 
computer was used for instructional and management purposes. The integrity 
of the instrument readings is governed by the teachers use of the system. 
If the teacher disconnected the computer from the recording device f or 
activated the wrong switch, then the elapsed time readings on the box would 
not represent the true use of the computer in the classroom. 

Looking at the existing data it becomes apparent that the proportion 
of computer use time for instructional and management purposes is 
idiosyncratic to the individual teacher. In two of the six classrooms # 
instructional use of the computer predominated, and management uses of the 
computer exceeded instructional uses in two other classrooms. The 
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Table 2 

Analysis of Computer Use Time^ Year II 



Ph«se 


School e 


of Days 


Instructional 
Activities* 


Management 
Activities* 


X 


Gratz 


129 


10.4 


14.3 


I 


Wanam&ker 


120 


9.9 


26.7 


I 


Washington 


118 


54.4 


5.9 


II 




126 


66.1 


24.3 


11 


Harding 


111 


27 3 


36.9 


II 


Hanamaker 


115 


19.1 


77.5 



*Data presented in hours 
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remaining two teachers used the computer almost equally for the two 
purposes studied. 

Word processing. hQ de3cribed in greater detail in the staff 
training section of this report r the teachers were provided with the 
AppleWorks software to assist them with home-school communication. This is 
an integrated software package with word processing, data base, and spread 
sheet capabilities. Classroom utilization emphasized the word processing 
function of this program. In order to assess the extent to which teachers 
chose to use the computer over pen and paper to write their messages, the 
teachers were asked to save computer-generated messages on a data disk. 
Non-computer m^essages were written in a notebook of two-part carbonless 
paper, producing copies of the messages which could be counted and analyzed 
by project staff. Data regarding the number of messages written in each 
format is available for four project classrooms. As indicated in Table 3, 
three out of four teachers used the computer to generate written messages 
more than half of the time. 



Insert Table 3 about here 



The meisages sent )y teachers were further categorized according to 
their purpose. Messages served to notify parents of special events, 
comment about their stv.dent, report a behavior problem, request materials, 
or suggest that a meeting be held. Miscellaneous content was classified in 
the **other* category. The data in Table 4 suggests that computers were 
used most frequently to notify parents of special events. These noticeu 
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Table 3 



Patterns of 


Home-School 


Conununication 






School 


Number 


Total 


Means of 


Production (%) 




of 


Written 




-\ 




Weeks 


Messages 


Computer 


J Pen t Paper 










-1 


Washington 


28 


91 


22 


78 


Farrell 


27 


105 


65 


35 


Leldy 


29 


259 


53 


47 


Gratz 


30 


271 


66 


34 
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were gener^^lly non personal in naturer and were sent to the parents of all 
students 1^ the class. It is not surprising that the computer was used in 
this situation f given the ease o£ producing multiple copies of a document. 
Miscellaneous messages comprised the second most frequent type of 
communication i^roduced uy the c:)mputer'» Teacher comments indicated thSit^ 
for short p^^rsonalized note^, it was easier to use paper and pen than it 
was to load the word proces^^ing program. 



Insert Table 4 about here 



One additional consideration must be mentioned in viewing these 
results* As with any new skillr a developmental process was evident in 
regard to the teachers' word processing proficiency. Until the basic 
commands and procedures of a word processing program have been mastered^ it 
is likely that more time will be required to produce a document with a 
computer than with pen and paper. Probe data for four classrooms f 
consisting of all hoBe<^school written communications within three 3-week 
periods f at the beginning, middle r and end of project year two, are 
presented in Figure 2. 



Insert Figure 2 about here 



These data clearly indicate that^ at the beginning of the school year, 
computer generated messages to the home were less frequently used then were 
non*-computer generated messages. By mid-year, three of the four classrooms 
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Table 4 

Analysis of Computer Use In Hom-School Comimnication* 



Purpose of 
Message 


Tott.1 


Means of 


Production (%) 




Computer 


Non -Computer 


Notice of events 


428 


74% 


26% 


Medical emergency 


8 


25% 


75% 


Conuoents about 
student 


131 


15% 


85% 


Report behavior 
problem 


3 


0 


100% 


Requests for 
materials or 
conferences 


69 


23% 


77% 


Other 


86 


55% 


45% 


TOTAL: 


726 







*Data based on sample of four project classrooms. 
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Figure 2 
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had Increased their use of computer generated messages. The final prober 
taken during the spring, indicated that the computer had become the most 
frequently used medium for written communication with the home in all four 
classrooms* 

Managing student perfc mance. When this project was initiated in 
1984r the AIMSTAR program (Rasselbring « Ramlett, 1983) was only data 
management package available that was designed to store ani graph student 
performance data. The program also provides the user with the option of 
analyzing a student's data file in relation to a set of decision rules 
based on the principles of precision teaching. If this option Is selected, 
the teacher is provided with feedback regarding the student's progress in 
an instructional program. After analyzing a student's data, for example, a 
message might be generated which tells the teacher that there are *'too many 
days without progress - revise instructional program. 

All teachers were exposed to the AIMSTAR program during the initial 
teacher training conducted at the beginning of each phase of the project. 
Since the purpose of using this program was to make data collection more 
time efficient, it was a major concern that every teacher in the group was 
reluctant to use the program, sugt^esting that it would increase the time 
required to record and analyze student performance data. As illustrated in 
Figure 3, the teachers were using a pencil and paper method of data 



Insert Figure 3 about here 
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Figure 3. School District self-graphing d a t a-she et. 
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collection in which self-graphing sheets enabled them to plot and visually 
inspect data in one step# In order to use the AIMSTAR system, the teachers 
were required to transfer Information from their data shi^ets and enter it 
into the computer* From their perspectiver the "cost" associated with 
having to transfer data each day for up to eight students clearly 
outweighed the benefits of having the data stored on disk and available for 
reports and further analysis # For this reason r further evaluation of the 
AIMSTAR software was limited to a small sample of teachers and for a 
limited period of time. 

Three teachers providing instruction during summer school used AIMSTAR 
for two programs for one of their students* After being taught to use the 
programr each teacher required additional assistance in order to set up 
their student files and to enter program descriptions. They also were 
supervised during the data entry process for the first several days. All 
project teachers were asked to respond to several questions regarding the 
usefulness of the computer for performing classroom management tasks ^ The 
responses from the three teachers who had more direct experience using 
AIMSTAR are differentiated from the rest of the sample in the data summary 
presented in Table 5. 



Insert Table 5 about here 



Software^based data collection > An increasing number of software 
programs have the capacity to collect student performance data. These 
programs provide meaningful performance summaries which can aid the teacher 

ERIC 
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^^.tlB 5 

Teachet Perception of Computer Use for Classroom Management Tasks 

Classroom Management Rating* 

Task 

Sub-Sample Total Sample 

Records management 1.0 1.8 

Preparing letters and reports 4.0 3.55 

Collecting student performance 1.66 1.55 

data 

Analyzing student progress 1,66 1,45 



^Rating is based on following scale: 

0 » Not useful at all 
2 « Somewhat useful 
4 « Very useful 
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in naking instructional decisions. For example r the Multisensory Authoring 
Computer System (MACS) has a data--capturing feature which permits teachers 
to review performance data on the screen or onhard copy. Precise 
information relative to the students' selection on each trial can be 
reviewed for error analyses. Also the performance record includes 
information pertaining to difficulty level, type of cues, and feedback and 
reinforcement in the current lesson. 

Collectively f these data sources obviate the need for extensive record 
keeping, thus relieving the teacher of a time-consuming, non-instructional 
task. A more complete treatment of the use of the microcomputer for data 
collection purposes in classrooms is provided in a paper abstracted in 
Appendix A. 

Conclusions and recommendations. Teachers are faced with many 
competing demands for their time during the school day. When the 
acquistion and integration of new skills and materials must compete with 
ongoing concerns, change is likely to be gradual rather than dramatic in 
nature. Teachers inexperienced in using computers to perform classroom 
management tasks must invest a considerable amount of time in order to 
realize the time-savings afforded by this technology. In the performance 
of classroom management tasks, it is clear that the benefits of using a 
computer are more readily available to teachers in the preparation of 
written materials than in the recording and analysis of student performance 
data. Within the time frame of this project, a majority of the teachers 
became proficient in preparing written material using a word processing 
program, and reported that they found this to be a useful resource. There 



18 reason to believe that, with software programs better matched to the 
needs of teachers r and with additional time to learn their user di ta 
management applications would be used and more highly valued in tnese 
classrooms* 

Instructional Applications 

A discussion of the instructional areas in which microcomputers can be 
used with students with severe handicaps is contained in a paper in 
Appendix B* The reader is referred to this paper for a description of 
microcomputer applications in response-contingent learning f choice making r 
recreation and leisure r communication r and environmental control* The 
following section deals with methodological issues arising in project 
classrooms in regard to the introduction and use of this equipment with 
students who have severe handicaps* This includes the means by which 
students interacted with the machine , the general characteristics of the 
software used in the project classes , instructional strategies f and a 
discussion of student performance in relation to computer instruction* 
Student Access to Computer 

The first task facing the teacher of students with severe handicaps in 
using the computer is to establish an effective interface between student 
and machine* For most participants in project classrooms r the standard 
keyboard was not a viable option r although some students were capable of 
using software which requires non-specific or restricted-range input* 
Single switch and/or membrane keyboard input devices were effective 
alternatives to the keyboard* The new Touch Window (Personal Touch 
Corporation f 1985) is another promising option r but was not available for 
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use in this project until it was almost over. The input modalities are 
briefly described. 

Non'-specif ic keyboard input . There is a small body of software 
designed for early childhood education which does not require the student 
to type in a specific letter or word in order to make a response (e.g., 
Computations f Inc. ^ Early Elementary I, II). Rather, the task is 
presented on the screen in a matching format. In a color matching 
exercise, for example, two squares appear on the screen. The top square 
remains ponstant, while the bottom square changes color every 2-^3 seconds. 
When the color of the two squares . matches, the student indicates that they 
are the same by hitting any key on the keyboard. This stops the 
presentation and cycles the program into a reinforcement or corrective 
feedback loop, depending upon the accuracy of the response. Thus, the 
entire keyboard functions like a switch in this application since a 
non specific response is all that is required of the student. 

Restricted range input. A number of other programs require input 
which is limited to the space bar and right and left arrow keys. With he 
use of a partner and/or a keyboard template to restrict access to the 
remainder of the keyboard, students without motor problems which limit the 
use of their fingers were capable of using this software. 

Single-switch input. Per a majority of the students in project 
classrooms f some type of single switch input was the most effective means 
for them to interact with the computer. Commercial switches purchased from 
Prentke Romich and Computabllity Corporation were supplemented by homemade 
devices. The substantial savings and greater variety possible when 
switches are constructed rather than purchased speaks highly for this 
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alternative. Several guides (Burkhart, 1980, 1982) are available to assist 
in this process. 

The honemade switch types used «ost frequently in project classrooms 
are depicted in Figure 4. While the pushbutton and rocker switches 
approximate switches available comrocrcially, the ribbon switch 



Insert Figure 4 about here 



(see Figure 2) provided an alternative which did not have a commercial 
counterpart. The ribbon switch is made from a flexible rubber switch 
material available from an electronics store. Eight ounces of pressure 
will activate this switch. Its variable size and flexibility lends itself 
to be adhered to the surface of a student's lap tray. Other students who 
exhibited the natural tendency to directly touch the screen to Indicate a 
response were successful using this switch when it was taped to the bottom 
of the computer monitor. 

Many of the idiosyncratic learning characteristics evident among 
students with severe handicaps emerged as considerations when attempting to 
match student to switch. For example, two versions of the pushbutton 
switch were constructed in response to teacher feedback. The original 
switch used a pushbutton which created an audible click as it was 
deprested. This provided feedback that a response had been made that was 
valuable for some students. For others, this sound was so reinforcing that 
continually depressing the switch became a stereotypic response which 
detracted from attention to the screen. A second verson of the switch was 
constructed which utilized a pushbutton which was inaudible. 



FIgurt A. Switches constructed for project classes, (a) flex switch, (b) rocker switch, 
(c) pushbutton switch, (d) ribbon switch. 
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Touch aensltlve aurfaces. A number of different touch sensitive 
surfaces or membrane keyboards a-e available for use as Input devices. The 
Power Pad, Koala Pad, and Pres-Pax Board are three examples. However, the 
limited amount of software which accesses any of these devices as a 
possible form of input restricts their utility for users who do not have 
basic programming capabilities. A fourth alternative, the Unicorn Board, 
Is « more viable, but expensive alternative. The Unicorn Board 
(approximately $300) requires the additional purchase of an Adaptive 
Firmware Card (aoproximately $400) in order to be used ith the Apple 
computer. Given this combination, it is possible to customize programs for 
students with severe handicaps so that they can respond by pressing an area 
on the touch sensitive surface to enter a response rather thar by using the 
standard keyboard. Finally, the Touch Window is the most recently 
available alternative to keyboard input. This is a device which can be 
mounted over the monitor, acting as a touch-sensitive screen. It can also 
be used horizontally as a graphics tablet or a large switch. While it is 
less costly than some of the oth'^r options (approximately $200), there are 
few software programs available which are compatible with this input 
device* 

With few exceptions, students in project classroomfi were matched with 
a single switch input device for the purpose of responding to the machine. 
Software Characteristics 

A list of the software programs used in project classrooms is 
contained in Table 6. The programs are displayed in the order of frequency 
with which they were reportedly used by project teachers. For purposes of 
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discussion and analysis r these programs are described in relation to the 
content areas they represent. This is followed by an analysis of o^elected 
software characteristics In relation to students with severe handicaps, and 
a list of recommendations for those who dejign their own programs. 



Insert Table 6 about here 



Response^continqent learning. In each classroomr teachers introduced 
the computer to their students with an activity designed to teac^ them the 
contingent relationship between operating a single switch and subsequent 
events on the computer screen. The Motor Training Games disk contains 
several programs that are designed for this purpose. Selecting either 
auditory, visual, or a combination of these two forms of stimuli, students 
learn that hitting the switch will create a new sight/sound. The program 
entitled Switch Disk provides similar practice with the switch, resulting 
in a low resolution graphic display as opposed to a screen of solid color. 
This program has the additional feature of calculating and storing student 
response latencies. Thus, teachers used this activity as a means of 
assessing student preference or proficiency with different switch inputs. 
For students who were able to use the keyboard in a non-specific manner, 
the Bodge Podge program served a similar function. While intended to 
reinforce alphabet concepts for young students by associating a picture 
with the beginning letter of its name (e.g., pressing ^B** created the 
picture of a bear), this program was used by students with severe handicaps 
to learn that depressing a key on the keyboard will create a visual display 
that is sometimes accompanied by sound. 

o 
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Software Usage In Project Classrooms 



Program 



% of 

Sample 



Input Modality Content Area 



Peripherals 



Motor Training Games 



73 



Single switch Response-contingency 

Recreation 



MACS 



First Words 



55 



45 



Single switch Receptive language 



Single switch Receptive language 
Space bar 



Voice synthesizer 
Voice synthesizer 



Talking Writer 
(Space Invaders) 



36 



Space bar 
Arrow keys 



Recreation 



Voice synthesizer 



Switch Disk 



Scanning Game 



36 single switch Response-contingency 



18 



Single switch Scanning 

Recreation 



Voice synthesizer 
Voice synthesizer 



Pickadilly 



18 



Adapted for 
use with 
single switch 



Recreation 



Mix a Match 
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Recreation/leisure . Several programs on the Motor Training disk 
incorporate switch activation skills in the context of games. Whereas the 
tasks described in the previous section are student directed and thus 
exploratory in nature, these simple games add an element of timing. In the 
game Frog and Flyr students must hit a switch to catch a fly which is eaten 
by a frog before the fly crosses the screen. A variation of this task 
involving boats and airplanes is presented in the game Anti-Aircraft. 

Other recreation activities used in project classes incorporated 
adaptive devices which enabled students to use software designed for 
regular education students (e.g., Pickadilly, Defender). Creating a 
customized menu for the Adaptive Firmware Card enabled students to use a 
switch to select boxes in Pickadilly, a musical concentration-like game. A 
video game was made accessible to students by rewiring the joystick, and 
adding a single switch to replace the activating button. When paired with 
a more capable peer, handicapped students were able to play the game (see 
related study in Appendix C). 

Receptive language. Two computer programs designed to teach receptive 
language skills were used by a number of students in project classrooms. 
First Words teaches labeling of objects falling within 10 categories using 
a type of errorless discrimination format. The student makes a selection 
by stopping a scanning box around the correct response through depressing a 
switch « Instructional lessons creatttd with the MACS Authoring System 
utilize a scanning or stepping selection method for graphic material 
presented in a match*~to-8ample format. Students can use either a single 
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switch or the space bar in order to make a response. Both programs keep a 
record of student performance which can be printed out for analysis. 

Scanning. The software reviewed to this point represents two distinct 
skill levels. At one endf programs are available for reinforcing switch 
use which are student rather than task directed. These programs require an 
awareness that switch activation will cause an occurrence or spectacle on 
the screen. Other instructional programs which accept single switch input 
represent a much higher level task^ requiring students to respond to 
stimuli within a scanning box format. There is a sizeable difference in 
the skills required to use these two types of programs, and many students 
in project classes were unable to use the latter. The Scanning Game 
program was used in several clasi^es in an attempt to teach students the 
visual scanning skills required to use instructional software designed for 
single switch input. Through the use of animal graphics moving across the 
screen, students are directed to "catch" the animal by hitting the switch 
when the animal is in a box. Tracking the animal ^s movement across the 
screen requires the same visual behavior involved in following a moving box 
across the screen. Withiii a game format , these prerequisite skills can be 
strengthened. 

Analysis of software features. Student observation and the comments 
of project teachers suggest several software features which were valuable 
for students in project classrooms « 

!• The use of auditory stimuli to reinforce the visual display . Most 
students responded more readily to displays which had sound 
effects and/or synthesized speech to direct their attention to the 
screen. 
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Taachar control of scannlncy spaed > Although »oat students were 
unsuccessful in using software which involved a scanning box, the 
ability to alter the speed of scanning contributed to the success 
of those students who were able to master this concept • 
The ability to *freege* the screen and pace student instruction. 
Without exception f students required the assistance or supervision 
of an adult when using the computer. Teachers frequently 
struggled to provide feedback to students between computer 
training trials r and the students were forced to continually shift 
their attention between the teacher and the computer. One program 
(i.e.r Scanning Game) enables teachers to pace the instruction by 
controlling each trial begins. After the student responds r the 
screen freezes # providing the teacher an opportunity to provide 
corrective feedback or reinforcement. When both student and 
teacher are ready to move on, the teacher indicates that the 
program should continue by typing in the designated response. In 
this wayr the teacher and computer complement rather than compete 
with each other. 

Performanc;^ data which reflects assisted responses. While it is 
highly desirable for a computer to assume the clerical task of 
recording and storing student performance data^ most programs 
which have this feature recognize a response as being simply 
correct or Incorrect. It is impossible for the computer to 
differentiate a correct response that is verbally prompted from 
one that is physically assisted or performed independently. With 
the exception of testing or probe situations in which the teacher 
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withdraws all aaslBtancer the dlchotomous performance data 
collected for students in project classrooms were not neanlngful. 
One program (l.e.r Scanning Game) used in project classes 
collected student performance data, enabling teachers to classify 
each response as independent r verbally prompted ^ physically 
prompted r or occurring following a trainer model. The resulting 
summary of student performance was meaningful r with categories 
sensitive enough to reflect student change. 
Software development recommendations. While it is recognized that the 
commercial market for the segment of special education students classified 
as severely handicapped is not large ^ the following recommendations are 
made without consideration of these marketing contraints. They represent a 
"wish list" regarding software for students with severe handicaps 
formulated after two years of experience with a necessarily small number of 
programs . 

1. Variety in input modalities. Due to the heterogeneous nature of the 
population of students with severe handicaps r flexibility in regard to 
the type of input accepted by a program is highly desirable. Most 
currently available software for this population is configured to 
accept either a single switch input or an adapted keyboard such as the 
Nuppet Board or Power Pad. Rare exceptions will accommodate a choice 
of either option (e.g.r Choice Maker To be useful for a wide variety 
of students r software programs must accommodate all currently available 
input options r including the newest Touch Window. The Inclusion of a 
set-up routine in the program menu which enables the teacher to save a 
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particular configuration on the disk provides user flexibility without 
the need to spend time setting up the program each time it is used. 
Interactive mode> The teacher's role in computer activities involving 
students with severe handicaps varies considerably from that which is 
possible with mildly handicapped or regular education students. Rather 
than merely overseeing the activity , the teacher frequently continues 
to be an integral part of the instructional process. This level of 
teacher involvement creates the need for software which can be used in 
an interactive fashion by the teacher and student. In other words r the 
teacher must be able to stop and start instruction at will, specify 
session length to accomodate different ability levels r specify response 
latencies r etc. The pacing and freeze frame features of the Scanning 
Game as well as the start and stop features of the programs on the 
Omnibox disk are examples of these desirable features. 
Selectable voice options. The use of a voice synthesizer is a viable 
alternative for providing instructions, feedback, and reinforcement to 
non-reading students. In spite of this general utility, there are 
individual students who are distracted by this stimulus and/or are 
unable to use the input due to extremely limited receptive language 
skills. In this situation, corrective messages may no: be 
distinguished from reinforcement, and may be inappropriately acted upon 
as instructional cues. The option to utilize or eliminate voice input 
is easily programmable, and enables a teacher to tailor instruction to 
match Individual student learning preferences. 

User selected content (including graphics). While many authoring 
systems place significant demands on the user in terms of the time 



32 

r«qnir«4 to iMn ud cr««t« ladivldMl ttadMit Itnteot* alnl-aathorlng 
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reinforcement characteristic of much instructional software is 
unnecessary. If teachers could specify the type and duration of 
reinforcement f thus eliminating time consuming, instructionally 
unrelated stimuli from a student's lesson , they could begin to maximize 
the learning which occurs during the time available for the computer « 
The MACS authoring system, for example, allows teachers to select a 
reinforcer from a reinforcement menu, and specify the number of correct 
responses required to obtain it. The option to select from a menu of 
reinforcers is also present in some commercial, i.e. 9 non-authored, 
software (e.g.r The Math Machine )• 
Instructional Strategies 

The newness of computer use involving students with severe handicaps 
leaves virtually all questions regarding the most effective instructional 
strategies unarr^^ered. Although the issues discussed in this section were 
not subject to controlled research comparisons, decisions regarding these 
implementation variables were made as a result of ongoing evaluation of 
instructional effectiveness. 

Arrangement of equipment. The physical arrangement of hardware and 
peripherals can do much to enhance student performance. Through initial 
trial and error, it became clear that the equipment itself can distract 
student attention from the computer activity. Most alternative input 
devices are small and moveable with long cords. Many students find these 
devices quite interesting in and of themselves, becoming highly engaged in 
attending to them. Similarly, the keyboard and monitor controls provide an 
endless source of objects to manipulate. For this kreasonr the preferred 
equipment arrangement in project classes was to restrict the student's 
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acceBS to all Byatem coitponents except the monitor and hi8/her input 
device • In those sites where some students were able to use portions of 
the keyboard r the system was placed in a wooden box designed to hold 
keyboard templates which exposed only selected portions of the keyboard. 
All excess cords were secured or hidden to minimize distraction. 

Role of teacher. Teachers were an integral part of conpater 
instruction in project classrooms. Given the relative complexity of 
software design for students with severe handicaps (see previous discussion 
on scanning) r it was necessary to integrate additional instructional 
support within ongoing computer instruction. The functions of the teachers 
were i;o prompt student responses # develop new behaviors through task 
simplification r and/or consequate student responding. 

Response prompting strategies can be described by a level of 
assistance" hierarchy typically used with this population for a wide range 
of instructional tasks. Teachers provide one or more forms of assistance - 
verbal cuesr demonstrations » gesture^ or phvsical guidance - to enable a 
student to make a correct response. These prompts are provided In either a 
••most-to-least or •" least-to-most •• sequencer depending on the response 
patterns of a particular student. 

Response prompting was also combined with other instructional 
techniques intended to develop new behaviors. A shaping strategy , for 
instance r begins with a behavior that a student is currently able to 
perform and which approximates the target response , and builds upon that 
behavior until It is the target response. In this cassr student activation 
of a switch independent of the instructional stimuli on the screen waSf in 
most cases r the closest available approximation to using a switch to stop a 
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scanning box when It surrounds the correct response. A strategy developed 
for several students based on shaping Is outlined In Table 7« The 
discrimination task in this computer lesson uses a match to sample format* 



Insert Table 7 about here 



The instructional sequence begins by introducing the switch only when 
student activation will produce a correct response* Over timer the amount 
of time the switch is available to the student before s/he must activate it 
is increased f so that there is a shift in student responding on the basis 
of the combination of the switch being present and stimuli appearing on the 
screen* In this exampler an additional form of Instructional support, 
faded over time, is imposed on the computer task* In the match<-to-*8ample 
format f students often impulsively responded to the appearance of the match 
and distractor(8)f rather than attending first to the target and then 
searching for the match* The teachers attempted to shape student attention 
to the appropriate stimuli by covering the matches until the student had 
directed his or her attention to the target* While the length of time the 
switch was available to the student gradually increased r the covering of 
response dis tractors deer, eased over time* 

Once the student made a response f the teacher also participated in the 
feedback and reinforcement component of the instructional chain* 
Teachers-supplemented feedback in the instance of correct responding 
frequently involved verbal reinforcement and specification of what response 

was being reinforced (e*g*f ••Good* You found the *••)* Similarly , 

corrective feedback f typically not provided in a meaningful fashion for 
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Table 7 

Sample Teacher Procedures Ueed with Computer Instruction 

Steps in Instructional Sequence 
Step 1: Target stimulus r one match 

Cycle 1 Teacher covers match # directing student's attention to the 
target stimulus. 

Cycle 2 - Teacher uncovers match ^ moves box to surround correct 

response r and places switch in front of student when box 
surrounds correct response. 

Step 2: Target stimulus r one match 

Cycle 1 * Match is uncovered; teacher directs student's attention to 
the target stimulus. 

Cycle 2 - Teacher moves scanning box to surround correct response; 

switch is placed in front of student when box surrounds the 
correct response. 

Step 3: Target stimulus r one match r one distractor 

Cycle 1 - Match and distractor are covered; teacher directs student 
attention to stimulus 

Cycle 2 - Teacher uncovers match and distractor r ir.oves scanning box to 
correct response. Switch is placed in front of student when 
box surrounds correct response. 

Step 4: Target stimulus r one match r one distractor 

Cycle 1 - Match and distractor uncovered; teacher directs attention to 
stimulus* 

Cycle 2 * Scanning box moved to surround correct response; switch is 
placed in front of student when box surrounds correct 
response. 

Step 5: Target stimulus r one match r one distractor 

Cycle 1 * Match and distractor uncovered; teacher directs attention to 
target if student is not attending. 
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Cycle 2 - Scanning box woved to surround correct respose; switch 

placed in front of student immediately BEFORE box surrounds 
answer. 



Step 6: Target stimulus, one match, one distractor 

cycle 1 - Match and distractor uncovered; teach«r directs child's 

attention to target stimulus if student not attending to it. 

Cycle 2 - Teacher moves scanning box to surround correct answer; 

switch is placed in front of student during entire trials 

Step 7: Target stimulus, one match, two distractoriS 

Cycle 1 - Matches uncovered; teacher directs child's attention to 
target stimulus if child is not attending to it. 

Cycle 2 - Teacher moves scanning box to correct answer; switch placed 
in front of student during entire trial. 

Step 8: Target stimulus, one match, two distractors 

Cycle 1 - Matches uncovered; no teacher direction. 

Cycle 2 - Teacher moves scanning box to correct answer? switch placed 
in front of student throughout trial. 
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students within the software # pointed out the nature of the a student's 
error (e.g.r "Here is the . 

Student grouping > For the roost part, computer activities were 
conducted on a one-to->one basis. However r the feasibility of working in 
small groups was investigated in several project classrooms. As described 
in greater detail in relation to the development of social interaction 
skills r students were paired with a more capable peer for compter^-'Laised 
leisure activities to develop appropriate social behaviors. The moveable 
keyboard on the new Apple GS will provide greater flexibility to 
investigate group arrangements with a variety of students. 
Student Performance 

Theft original grant proposal established objectives to identify and use 
commerically available software as well as programs created with the MACS 
authoring system with students in project classrooms. A description of 
this software^ as well as comments and recommendations regarding software 
characteristics f have already been presented. The following section 
contains observations regarding student performance in relation to these 
programs. A more detailed description of skill acquisition and 
generalization based on a controlled research study is contained in a paper 
that is abstracted in Appendix D. The abstract of a second investigation, 
focuseu on using the computer to promote social interaction, is included in 
Appendix C. 

Skill accmisition and generalization . Tf.a question "Can students with 
severe handicaps learn skills from the computer that are typically taught 
in other ways?** is one that was addressed with great difficulty during this 
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projtct. It It •vldtnt thtt a coiiputtr Mdltn «•« provldt • rMpontlw 
•nvlrofUMfit for divtloplnt tnd prtctlclng contlwnt roipondlnt ind bailc 
Motor tkllli. Bvtluttlnt protrwi doilgnod to toaeh concoptutl and 
languago ikilli !• • lot* ttroightforword took with ttndonto with oovtro 
hondieopo. «»• r«oponio £or«tt of inttmctionol toftworo for this 
population U.O., ocanning box) auporimpotot a cognitivo demand opon the 
student which extendi beyond the taak ittelf. So^ atndenta, for exaaple. 
Indicated a knowleg© of -which picture it the aa»e" by pointing to the 
screen or visually directing their gate at the correct response, yot failed 
to respond correctly within the switch/scanning box fonwt. For other 
students, it was difficult to know whether it was the task iteas, foraat, 
or coidt)ination of the two which was the source of difficulty. A fair 
evaluation of the instructional utility of the coaputer wust rely upon 
input aodalities which do not complicate the task. At this point in time, 
the Touch Window (when coapatlble software becoMs available) and the 
Unicorn Board/Adaptive Finaware Card coid)ination appear to offer the 
greatest chance of separating out response from task requirements. Future 
investigations with this population should consider these student input 
configurations . 

Social interaction * On the basis of classroom observations and the 
results of the study reported in Appendix C, the use of a computer context 
to develop social behaviors and promote interaction between students 
appears to be a promising area for further investigation. The reinforcing 
value and age appropriateness of computer activities is an obvious asset. 
Thit is especially Important In student groups involving handicapped and 
Donhandicapped students. The ability to use peripherals to compensate for 
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the skill deficits of handicapped students creates a situation In which a 
student can Interact with his/her peer on a more equal basis. This context 
appears to be a prerequisite for student-student Interactions that are 
social rather than instructional in nature. 

Staff Training 

None of the participating teachers had had previous computer 
experience prior to this project. A two part training program for teachers 
was conducted at the beginning of each phase. The first part of the 
training consisted of four two hour sessions designed to train teachers how 
to handle and operate the computer, load and use instructional software, 
use alternative input devices with their students, and use the AppleWorks 
word processing program (see session outlines in Appendix E). Due to 
School District policies requiring the payment of teachers for their 
participation in after-school staff development, this phase of training was 
limited to the bare essentials. 

Follow-up training was provided in the form of on-site technical 
assistance to project teachers. The project coordinator visited each 
classroom, answering questions and providing feedback to teachers regarding 
the programs selected for students, the adequacy of the input devices 
selected for students, the training procedures used with students, and the 
arrangement of the equipment in the classroom. Later in the school year, 
an additional group training session was conducted in the use of MACS, an 
authoring system. 

Records of scheduled follow-up visits indicate that a majority of this 
time was spent providing additional instruction in the use of software, 
especially in the use of AppltiWorks. The second greatest area of need was 
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equipment-related problems (e.g., how to adjust the volume on the ECHO 
speech synthesizer, adjusting the picture on the monitor, etc.). This saro 
pattern is evident in records maintained regarding teacher-initiated 
requests for assistance. Over 50% of these requests involved problems in 
the use of either AppleWorks or MACS, the autnoring system which was made 
available to teachers. Twenty-five percent of teacher-initiated requests 
involved equipment problems, and the remainder of these contacts were made 
to get additional supplies or programs. 

Informal feedback from teachers indicated a need for more extensive 
training, particularly in the use of word processing software. There was a 
clear difference between teachers who had typing skills and those who did 
not in their ability to use and benefit from AppleWorks. The program's 
potential for time savings is not the immediate concern of typers at the 
"hunt and peck" level. 

Teacher observation also revealed that the amount of time required to 
become proficient in even basic computer use cannot be minimized. The 
relatively brief period of time encompassed by this project and the number 
of areas in which applications were targeted created a situation in which 
teachers were presented with a diverse range of new possibilities in a very 
short period of time. Time is required to absorb and apply these new 
skills to classroom situations. The amount of time remaining after 
teachers were trained, particularly for Phase II classes, was insufficient 
to accurately evaluate the utility of the computer in these classrooms. 

The results of a survey summarizing teacher perceptions of the 
training provided are presented in Table 8. The two areas ranked the 
^ highest - the use of word processing and the use of hardware - were those 
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that received the most enphasis in training. The teachers did not feel 
adequately prepared to select software, perhaps reflecting the relatively 
limited pool of programs available for their students. The area of data 
management I also receiving relatively little emphasis, was ranked low in 
regard to training. 



Insert Table 8 about here 



Additional training provided by project staff members included those 
individuals who serve as instructional support personnel to teachers of 
students with severe handicaps. Seven instructional advisors attended a 
two part training session which provided them with an overview of the 
possibilities for computers in classrooms for moderately and severely 
handicapped students. This involvement led to the dissemination of product 
information, recommendations, and assistance to other teachers throughout 
the district. 

Dissemination Activities 
Project staff members participated in a variety of activities to 
disseminate information about computer applications for students with 
severe handicaps. The two main audiences for this information are 
consumers (teachers, parents, administrators) and researchers (technology 
specialists, university professors). These activities included conference 
presentations and the development of written materials. 



44 



43 



ERLC 



Table 9 

Teacher Perception of Project Training Activities 

Training Area Average Rating*^ 

Use of hardware 3.4 

Nord processing 3.2 

Authoring use (MACS) 2.9 

Computer literacy 2.8 

Applications of software in 2.3 
student Instruction 

Data nanagement 1.5 

Selection of software 1.4 

*Ratlng based on the following likert scale: 

0 » not adequate 
2 " adequate 
4 » very useful 
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A listing of presentations and a description of the audiences is 
presented In Table 9, in addition to these dissemination activities, 



Insert Table 9 about here 



a presentation on this project is scheduled at the forthcoming Technology 
and Media (TAM) division of CEC meeting that will be held January 15-17, 
1987. As they are completed, the documents referenced In Appendices A 
through E will be made available to interested parties and/or submitted for 
publication to appropriate professional journals. These journals Include 
but are not limited to the Journf.1 of the Association for Persons wi h 
Severe Handicaps , Journal of Special Education Technology , Teaching 
Exceptional children , and Classsroom Computer Learning . Additional 
information will be shared through newsletters such as those published by 
TAM and the Mid-Atlantic Association for Persons with Severe Handicaps 
(MASH). 

A file of correspondence containing inquiries about the project has 
been maintained. Thirty requests have been received and answered to date. 
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Table 9 



Dissemination Activities Conducted by Project staff 



Date 
April r 1985 



Project staff 
Larsen/HcGregor 



Title 



Audience/Event 



Hay I 1985 



May^ 1985 



October# 1985 
December, 1985 
May, 1986 

April, 1986 
June, 1986 



McGregor 



Larsen/HcGregor 



McGregor 
HcGregor 
HcGregor 

HcGregor 
McGregor 



September, 1986 HcGregor 



November, 1986 HcGregor 



The use of microcomputers in programs 
for students with severe handicaps* 



Socialization through technology: 



The use of microcomputers in programs 
for students with severe handicaps: 
Hanagement and instructional 
applications* 

Computer applications in classrooms 
for students with severe handicaps 

Hicrocomputer applications in class- 



The use of computers to provide 
habilitatlve services. 



Computer applications for students 
who have severe handicaps. 

The use of microcomputer-based 
adaptations to increase the 
social Interaction between students 
w.'th handicaps and their non- 
handicapped peers. 

The use of technology in educational 
programs for students wHh multiple 
handicaps'^ t 

Computer applications with students 
with severe handicaps. 



6th annual conference. 
Young Adult Institute, 
New York City 

11th annual convention. 
Association for Behavior 
Analysis, Columbus, OH 

11th annual conference, 
DC Association for 
Retarded Citizens 



Annual Closing the Gap 
Conference, Hinneapolis 

12th annual TASH conference, 
Boston 

12th annual conference, 
DC Association for 
Retarded Citizens 

CEC Software Conference, 
Washington, DC 

CEC 2nd Annual Invitational 
Research Symposium, 
Washington, DC 



CEC Symposium for Low 
Incidence Populations, 
Atlanta, GA 

Inservice training work- 
shop, Haryland School 



^ *Paper Is published In monograph of conf-r©nr^ proceedings* 
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APPENDIX A 



Computer Hanagenent of Information in Classrooms 
Serving Students with Severe Handicaps 



Lewis Jackson, Allen Spurr, & Gail McGregor 



Data gathering activities within classrooms serving students with 
severe handicaps should be designed to provide instructional and 
administrative personnel, parents, and others with information 
which enhances their management and contribution to the 
educational service delivery process. Decisions that are made by 
teachers and others that affect student placement. lEP 
development, the provision of special services, and the provision 
of instructional activities Cuin be made with great'ir confidence 
if they are based on qualitative and quantitative performance 
data which are systematically collected and carefully analyzed. 
The clessroom-based microcomputer can provide a means for 
collecting, retaining, and analyzing student performance data. 
Two distinct classes of data-based software can be identified. 
First, certain instructional software programs have built-in data 
management capabilities. Second, software packages are available 
which are dedicated exclusively to the management and analysis of 
student performance records. Problems associated with 
microcomputer management of information include (a) limitations 
in software desiQ'-t, (b) measurement problems which reflect the 
impact of specific student handicaps, and (c) the absence of 
data-based management skills on the part of teachers and others. 
A number of solutions t') these problems are proposed. 
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Tht Utt of Ttchnojogy in Educ«tlon«1 Progrm% 
For Studtntt with Multlplt i^AndicApt 



G*i1 McGregor 
Th* John* Hopkins Univtrsitx 
Baltimort, MArxland 



P*p»r pr*fttnt*d at th» Council for Exception*! Children'* 
Symposium for Low Incidenct Population*, Atlanta, Georgia, 
September 18-20, 1986. Thi* activlt)" wa* *upported by Grant 
No. G-00-84-30049 awarded to the John* Hopkin* Uniwer*it>' by 
the U.S. Department of Education. The opinion* e)(pre**ed 
herein do not nece«*ari1y reflect the policy of the U.S. 
Department of Education and no official endorsement *hou1d 
be inferred. 



Tfchnology Applicttions in Educational Frograme 
For 8tud«ntft Mith MultipU Handicaps 



Ottpit* tht Itgal atfuranct of an approprlatt tducation 
for all ttudtntt Mith handicapt, tht provision of strvicts 
for loM incidtnct populations - thost students uiith stvtrt, 
multipu handicaps, continuts to gtntratt controvtrsy. In 
courtrooms and In proftssional Mr i tings, tht qutstion of 
"tducabil ity" has bttn dtbattd (Baumtlsttr, l?81| Burton «f 

.shortn, i979i Lthr a* Brown, 1984| Noonin, Brown, Mulligan 
A Rtttig, 19821 Sontag, Ctrto Ic Button, 1979) . On ont sidt, 
thtrt art thost who argut that somt indiulduals art 
incapabit of Itarning a significant numbtr of mtanlngful 
skills <Kauffm«n 4c Kroust, 1981). •Htrolc' tfforts to train 
gnr»spon«ivt i ndi v i dual s. art cof>sidtrtd harrassmtnt by thost 
who ftti thtst »xptctations art i nap|)roprl att (Ballty, 
1 981 ) • 

In contrast, tht btlitf that all childrtn with 
handicaps can profit from tducation is baitd on a difftrtnt 
«tt of assumptions. Ont Is that "•ducabi 1 I ty* is now a 
Itgal conctpt (Martin, 1981). Tht fact that tht ttrm may 
havt origlaattd with, and rttains a mtaning among tducators, 
is no long<^r of constqu^nct. Philosophically, currtnt 
policits regarding tht education of studtnts with handicaps 
art attributed to a stt of gtntrally acctpttd social and 
political valut«. Acc^rdln^fi toTurnbull andTurnbull 
<1978), a b<*Htf in tht tsstntial samtntss of all ptrsons, 
that gowtrnmtnt bt-^tfits should not bt contingtnt upon 
unalttrabit charac ttr 1 st i cs of a ptrson, «nd tht btlitf that 
tducation maktft a difftrtnct, )i,r9 assumptions that havt 
Influtnctd public policy on bthalf of studtnts with 
handi caps. 

frcm a pragmatic ptrtptc t i s>t , a rtcognition of tht 
limitations of our prt»<«nt Instructional ttchnology, as wtll 
as tht inadtquacy of prwulous and currtnt strwicts, 
prohibits c^tflnitiv® conclusions regarding tducabi 1 I ty or 
Its limitations <Or»lov*, 1982). In a discussion of his 
ttstlmony In tht My att v. H ardin r I ght-to-trtatmtnt cast 
(PttI tlontr's Motion for Modification, 1978), Batr <1981) 
concludts "I havt falltd to ttach quitt somt numbtr of 
profoundly rttardtd childrtn, ytt in tht fact of such 
fallurt I haut succttdtd ofttn tnough In ttaching thtm by 
trying somtthing difftrtnt (not always - Just ofttn tnough) 
that I will affirm, not as a stattmtnt of fact but as a 
stattmtnt of policy, that I will procttd as If all childrtn 
art capabit of Itarning undtr instruction (pg. 93).* 

Low Incidtnct populations constantly challtngt our 
abllltits, practlcts, and creativity In tht starch for that 
•somtthing difftrtnt" that wl M bt succtssful In 
instructional programs for th*>«t studtnts. Advancts In tht 



Jit d 04 microttchnelogy h«v* ltd to tht dtvtlopmtnt ntw 
tooU that hold grtat promlit In providing Instruction and 
Inertasing a studtnt^t Indtptndtnet . Ttcbnology cun «1to 
*««l«t tht ttachtr In pt^formlng tlmt contumlng prooram 
•upport actlvltltft. Afttr tttabllthlng Important 
characttrlstlct of Instructional programi for itudtntt with 
multlpit handicaps, tht roU of ttchnology In providing 
thtst strvlcts win bt txamlntd. Olrtct applications with 
studtnts, as wtll as program support and managtmtnt 
av^itlvl tits win bt considtrtd. 

Prooram Gq*i» for Lqm !ncid>n c» Poauiattqf^ « 

mid lP70's, strvicts for studtnts with stvtrt 
handicaps hav* undtrgon* a r,<aJor transformation. Programs 
which tmphaslztd custodifl cart .In stgrtgattd stttlngs havt 
bttn chantngtd to adopt and optrat i onaH zt tht "crlttrlon 
of ultlmatt functioning", tht btHtf that tht dtmands of a 
fun rangt of normanztd school, work, and conwiunity 
stttings should guidt tht stitction of training goals and 
actiwitits for studtnts with %*Kfr9 handicaps (Brown, 
NIttupski, Hamrt-NlttupskI , 1976). Adtvtloping 
Instructional ttchnology Is bting ustd to provldt training 
that utillzts 'rtal' mattrials and naturally occurring cuts 
and constqutncts in tht conttxt of functional activitits In 
i nttgrattd sttt ings. 

Tht rtltuarct of thi» oritntation tnk, not bt rtadily 
appartnt to a ttachtr of a high school studt .t whost 
asstssmtnts indicatt that ht is functioning at tht 6 to 12 
month Itvtl. Howtwtr , a stcond prtmist undtr lying 
curricuUr dtclslons for studtnts with stutrt handicaps, tht 
principlt of partial participation (Baumgart, Brown, 
Pump i an, NIsbtt, Ford, Swttt, Mtssina it Shrotdtr, 1982), 
rtlatts to this conctrn. Rtcognizing that not all stirdtnts 
with handicaps will bt ablt to acquirt skills that 

tnablt thtm to function indtptndtntly In a rangt of school 
and nonschool stttings, tht principlt of partial 
par t ir f .iatlon statts that Inwolwtmtnt to tht grtattst dtgrtt 
possiblt is prtftrablt to txclusion from th.st actlvitlts. 
Through dirtct and systtmatic Instruction, studtnts should 
bt taught thost skills that will allow thtm to function, at 
Itast in part. In a waritty of normaliztd stttings. 

Ttchnolooy and Part ial Participation 

In practlct, planning for partial participation usually 
rtqulrts tht ust of somt typt of adaptation, i.t., an 
adjustmtnt or modification that allows or Incrtasts tht 
dtgrt' to which a ptrson can particlpatt In an activity. As 
dtscribtd by Baumgart tt al . (1982), 



An Individual I ztd adaption is ont that i s ptrsonal I ztd 
and tnablts a particular studtnt to particlpatt at 



1t«tt partially In * particular chronological ag* 
appropriate and functional activity. Thit Is dont by 
enhancing the performanct of •xlttlng ryniSf 
comptntatlng for missing sKllls that will not llktly f 
acqulrtd, and allowing for tht acquis! tlo«) and 
utilisation of alternative skills <pg. 20). 

Adaptations vary consldtrably In tht mtans and dtgrtt 
to which thty tnabU an Individual to partlclpatt In an 
activity. Somt adaptations can b* dtscrlbtd as conttxtual, 
in that thty involvt minor changts In tht tnvlronmtcit • 
Providing ptrsonal asslttanct Is probably tht most 
frtqutntly ustd adaptation of this typti t.g., pulling tht 
Itvtr on a vtnding machint to gtt tht i ttm a studtnt has 
just pointtd to. A rult changt, t.g., allowing a studtnt to 
btgin changing classts sj i ghtl y ^btf ort tht btll rings so 
that ht will gtt to tht ntxt activity on timt, Is anothtr 
typt of conttxtual modification. 

Tht introduction of sptcializtd mattrials and dtvicts 
rtprtstnts a ' ttchnol ogi cal • approach to partial 
participation. Special tducators havt long rtcogniztd tht 
valut of thtst innovations in maximizing tht dtvtlopmtnt of 
students or overcoming barritrs to thtir participation 
(Joiner, Sedlak, Si 1 verst* i n it Vense 1 , 1980). Uhile 
sophisticated devices such as the Optacon, talking 
calculator, or paperless braille machine may come to mind, 
there are many "low tech" strategies that are widely used 
with students who have multiple handicaps. A program 
developed for an adolescent with severe handicaps, described 
by Browder and Martin (1986), exemplifies the use of the 
principle of partial participation and its accompanying 
individualized adaptations within the framework of a 
functional "life skills" curriculum. 

Tommy is 12 years old and resides in a residential 
facility for individuals classified as severely and 
profoundly mentally retarded. His strengths and weaknesses 
are described as follows: 

He has spastic quadr i pi egi a , seizures, scoliosis, and 
severe asthma, and does not respond to visual stimuli. 
Tommy is able to vo1untaril> move ont arm, nod his 
htad, smilt, laugh, and cluck his tongut. B9ior9 his 
ntw curriculum was impltmtnttd, ht had no rtcognizable 
txprtssivt communication. On tht Baylty Scalts of 
Infant Dtvtlopmtnt and tht V^lntland Social Maturity 
Scalt, Tommy has scortd btlow tht 2 month Itvtl. 
Tommy's i ndi v i dual i ztd tducation program <1HP) has 
included skills from the 2- and 3-month developmental 
level for his entire school career. In the past, his 
lack of progress has been attributed to tht stvtrity of 
his handicaps <pg. 261). 



OtvtlopmtntAl •cAttft art quickly *bAndon«d «t i bAftIt 
^or •titcting progrAm goAtft with ttudtntt thU agt. 
IntttAd, An tcologlcAl Invtntory (Brown, BrAntton, 
Hamrt-NlttupftKI I PumplAnr Ctrto li Orutn«wAld, i979> wAt 
conducttd by th» ttAChtr In conjunction with Tomny^s 
gpAndhtothtr . Tht purpott o^ this Invtotory was to idtnti^y 
currtnt And ^uturt rtsidtntlAl, rtcrtAtlonAl , And work 
ttttlngs. A compArison o^ tht skill* rtqulrtd to 
pArticlpAtt In thtst stttings with Tommy t currtnt Abllltits 
ltd to tht idtntif IcAtlon And pr lor i tiiAtlon ef his 
tducAtionAl nttds. Brit^ty, tht •following stttings, skills, 
And Activi tits wtrt stitcttd. 

1« Currtnt EnMirjnmtnts - Prtstntly, Tonmy sptnt All 
his timt in his mtdlCAl rtsidtnct and his 

grandmother's homt . 

2* Futurt Enuironmtntm - Toamy't grandmothtr wanttd 
him to Accompany htr to community stttings, such as 
A shopping mall and rtstaurant. His ttachtr 
idtntifitd tnuironmtnts that would prouidt Tommy 
with rtcrtat I onal , Mocational, and ronmunity 
txptr i tncts. Thtst includtd tht local YMCA, 
commun i ty-bastd htal th -facllitits, a van -for 
transportation, tht stnior citiztn ctnttr in which 
his grandmothtr livtd, and a group homt. 

3. Currtnt Abi 1 i ti ts - Skill dt^icits which had ltd to 
Tommy's txclusion from most actluitits includtd tht 
lack of a ;:ommun i cat i on systtm, poor htad control, 
lack of physical stamina, and %*Kfr^ asthma. Thtst 
dtficlts also rtsulttd In total dtpendtnct upon 
othtrs to ptrform lift skills. 

4. Ski 1 1 Asstssmtnt - Tht ttachtr undtrtook stvtral 
asstssmtnts to idtntify a starting point for 
instruction. Asstssmtnts wtrt conducttd to 
idtntify a rtliablt rtsponst which might form tht 
basis for a communication systtm and a moutmtnt 
which could actiuatt a switch to providt rtcrtation 
and vocational oppor tun i t i ts. Tommy's physicAl 
stamina was as«tsstd by dtttrmining his toltranct 
for whttlchair trawtl . His toltranct for wsttr was 
tualuattd by placing him in a wading pool. 
Finally, tht ttachtr asstsstd his ability to 
p«rticipatt in his dAlly routlnt. 

5* Asstssmtnt Rtsults - Tht ttachtr found that In 
rtsponst to rtcordtd tapts of Tommy's grandmothtr, 
his most consisttnt voluntary rtsponst was a 
clucking of tht tongut. ObstrwIng Tomny's tfforts 
to actlwatt his tapt rtcordtr, his rangt of motion 
was asstsstd. IHt could not ust his hands| howtutr 
ht was abit to mout ont arm utr t I cally and 



horlsont«ny| approxImAtlng tht rtspontt nttdtd to 
Actlvatt A fllpptr ftwltch. In * MhttlchAir, Tonmy 
did not hold his htad up Indtptndtntlx. If pushing 
the chAlr m«« madt contingent upon holding hit htad 
trtct, Tommy did dtmonstratt tht ability for short 
ptrlods of timt. Tommy start ltd and ttnstd whtn 
plactd In tht wattr of a wading pool* Flnallyi ht 
Mas obstrvtd to smilt during drtssing In rtsponst 
to commtnts about his clothts, could hold his htad 
up Mhtn tht ttachtr put his t-shirt on, and lOMtrtd 
his arms afttr thty wtrt put In tht sittvts. 

6, Trtlntno Goal* - Tht f oil owi ng sk II U Mtrt 
Idtntifltd as priority training goals for Tommy i 

-a yts/no communication systtm 

-partial participation in st1f-c*rt routints 

-ust of a flipptr switch 

-toltranct for Mhvtlchair travtl 

7. Tpainlno Acti vi tits - In kttping with tht conctpt 
of tht crittrion of ultimatt functioning, thtst 
»kill» wtrt taught in tht conttxt of rtal lift 
actlvltlts. His curriculum plan, as dtlintattd by 
Browdtr and Martin <1984), is summarized in Tablt 
1. 



Insert Figure I about htre 



Microcomputer Applications 

Would a mi crocomputtr makt any difftrtnct in a program 
for Tommy or studtnts likt him? Bastd on currtnt softwart 
and ptriphtpal availability, instructional and managtmtnt 
functions which could bt ptrformed with the assisUnct of a 
mi crocomputtr will bt dtscribtd. 

Instructional Aooll catlons 

RtsDonst-continoen t Itarnino . Studits of tarly 
Itarning havt rtutaltd that infants art highly comptttnt, 
making a conntction bttwttn an optrant rtsponst and its 
rt lattd tnuironmtntal stimuli as tt^r^y as two months of agt 
<Hulstbus, 1973). Uatson <1966> first su^^tsttd that 
"cont i ngtncy awartntss" was tht basis for a gtntraliztd 
cognitiut awartntss of tht rtlationship bttwttn bthauiors 
and thtir constqutncts. Rtstarch has dtmonstrattd tht 
importanct of contingtnt fttdback in tht conttxt of both 
physical and social inttractions (Brinktr 4t Ltwis, 1982a) 
and its substqutnt impact on tht motivational, cognitivt. 



Atttntlonal, and afftctlvt b*h«vlor o4 In^antt (Hanson It 
Hani Int , 1989). 



Studtntt Mith tlgnlilcant handicaps art at grtat rIsK 
In rtgard to tht dtvtlopmtnt o^ contlngtncy awartntss. Tht 
prtstnct ttntoc)^ and motor Impalrmtntt rtttrlct 
opportuni tl ft to txptrltnet a varitt/ of physical 
contlngtncltt. Social cont IngtncI tt may also bt disrupttd 
bttMttn tht child and partnts unprtpartd to tfftctlvtly 
Inttract uilth a handlcapptd child, or for chlldrtn who art 
cartd for by many cartta rs In a rtsldtntlal facility. 
Without an opportunity to Itarn that thtir actions can 
afftct and control tht tnvlronmtnti many childrtn with 
handicaps txhlbit "Itarntd htl pi tssntss" , an txtrtmt 
passivity and dislnttrtst in thtIr tnwironmtnt <St1lonan. 
1975). 

t 

For many of thtst studtnts, planning and tnvlronmtntal 
modif Icatlont art ntctstary to tnabit studtnts to Itarn 
rtsponst-contingtnt bthawlor. El tctromtchanlcal and 
adaptivt dtvicts havt bttn tfftctivtly ustd to providt 
contingtnt fttdbacK in ttaching studtnts to Incrtast tht 
incidtnct of low frtqutncy bthaviors (Hanson & Hanlint, 
1985; Haskttt & Hollar, 1978). Howtvtr, most studtnts will 
rtquirt systtmatic instruction to tstablish and maintain tht 
rtsponsts rtquirtd to actiwatt thtst dtuicts (Mtthan, Minto 
it Lyon, 1985). Computtrs haut bttn ustd for this typt of 
instruction, as a mtans of activating othtr dtulcts (Brinktr 
ic LtMis, 1982b), and as a sourct of fttdback. 

Tht aduantagts of 1 1 tc trofntchan i cal dtuicts haut bttn 
dtscribtd by Hanlint and colltaguts (Hanlint, Hanson, 
k^et tman it Spatth, 1985) . 

1. A wid* varitty of activating dtvicts art availabit 
to accommodatt difftrtnt physical, cognitivt, and 
stnsory impai rmtnts. 

2. 7hty art motiviating to childrtn btcaust thty 
providt ntw and salitnt fttdback. 

3. Thty may bt rtinforcing to studtnts who art not 
rtsponsivt to social rt i nf orctmtn t , or thost whost 
stnsory impalrmtnts limit tht rtinforctrs availabit 
to thtm. 

4. Thty dtlivtr conslsttnt, immtdiatt fttdback. 

5. Tht fttdback and tht child's rtsponst art rt lattd, 
providing a functional inttraction with tht 
tnvironmtnt . 

6. Minutt changts in bthavior can bt dtttcttd. 
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7. Thtt* Actlvltitt can bt uttd to tuppltmtnt othtr 
contlngtney txptrltnett provldtd by ttAChtn and 
p«rtnt«* 

8. MattrUU trt durabit, noncon«um«b1 1 , and c«n b* 
^ uttd by" mort than ont child <pp. 20-21). 

In using « cooiputtr 4or this purpott, It It ntctttury' 
to hAUt an tf ^tct I ut mtant of Input for tht ttudtnt. A widt 
varittx of tingit twitch dtulctt art cofimtrclal 1x 
avallabltl, op twitchtt can bt tconomical 1y conttructtd by 
inttructlonal ptrtonnti <ttt Burkhart, 1980, 1982) to 
accomodatt mott any ttudtnt. Stutral toftwart programt art 
j auailabit to attitt in tht i dtnt i f 1 cat i on of an tfftctiut 

twitch input for a givtn child (Exptrt Sytttmt, Inc., 1985i 
Ruthakoff tt Hanttn, 1984). A common ftaturt of thttt 
programt it tht computtr^t calculation and ttoragt of 
rttpontt lattncy, i.t., tht amount of timt rtquirtd for a 
ttudtnt to activatt a twitch afttr a ttimulut hat bttn 
prtttn*:td. By comparing ttudtnt ptrformanct acrott 
difftrtnt input dtwictt and plactmtnt conf i gurat i ont , tht 
combination which rttultt in tht mott proficitnt ptrformanct 
can bt sytttmat i cal 1 y dtttrmintd. 

Onct an tfftctivt input hat bttn idtntifitd, ttgtral 
gamtt which rtquirt tingit twitch input art availabit to 
tnablt ttudtntt to tngagt in rttpontt-con t i ngtnt activititt 
<#.g., Motor Training Gamtt; Switch Matttr). Although thit 
typt of softwart it rathtr limittd in tcopt, it it pottibit 
to adapt of f-tht-thtl f programt with tngaging graphic* and 
animation for thit purpott. Tht Adapt iut Firmwart Card 
(Adaptive Perlphtralt, 1983) it a dtvict which provldtt 
trantpartnt acctts to tht Appit lit computtr for indlvidualt 
who art unabit to utt tht ttandard ktyboard. Uhtn tht card 
is activattd, a tcanning array it tuptrimpottd on tht bottom 
of tht tcrttn. By activating a tingit twitch to ttop a 
mowing curtor, a ttudtnt it abit to tnttr a rttpontt without 
uting tht ktyboard. Cuttomizing capabilititt of tht 
Adapt iwt Firmwart Card tnablt tht ttachtr to dttign a 
scanning array for a particular pitct of toftwart, including 
only tho«j numbtrt or Ittttrt which art rtquirtd to utt tht 
program. Through cartful ttltction and cuttomi zat i on , 
tngaging, agt-appropr i att activititt can bt dtvtloptd for 
ttudtntt with limittd abilititt. 

Studtntt art alto abit to input rttponttt in tht 
computtr through tht utt of tomt typt of mtmbrant or touch 
ttntitivt turfact. Tht Unicorn Board, uttd In conjunction 
with tht Adaptiut Firmwart Card, provldtt a largt turfact 
which can bt dtfintd . ^tan any characttr or ttt of 
characttrt that it rtc ,rtd by a ttudtnt to utt a program. 



A rttourct litt it contalntd In Apptndix A. 
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A tight touch on this turf Act it th*n convtytd to tht 
computer at input. Tht Touch Window <PtrtooAt Touch 
Corporation, 1?8S>, anotlvtr atttrnativt to ktyboard Input, 
it a dtvic* which can bt mounttd ovtr tht monitor, acting at 
a touch-ttnti tis;t tcrttn. It can alto bt uttd hor Izontal 1>' 
at a graph ict tabitt or a targt twitch. 

Chole»-mmkinQ. ft^ltch activity, whilt important for 
tht dtvtlopmtnt of contingtncy awartnttt, it not an tnd in 
and of itttlf. Rathtr, twitch activation it tht firtt tttp 
in uting ttchnology for mort advanctd and mtaningful 
actis;ititt. Ont of th<^tt it tht ability to makt choictt. 
Until rtctntly, curricula In tducatlonal programt for 
ttudtntt with handicapt ntgltcttd tht bthas;ior of 

making choictt, dtcitiont, and tocprttting prtftrtnctt 
(Guttt, Btnton ^ SI tgtl -Cautty, 1983). A contclout tffort 
to provldt thttt opportuni tl tt It critical for indis;idua1t 
who do not txhibit thit ability, and havt llmittd rttpontt 
rtptrtolrtt availablt to thtm. 

Tht choict making actlvAity most frtqutntly sttn In 
clatttt for students with ttver* handicaps is tht stltctlon 
of r«lnforctrs <Raschk#, 1981). Tht Toy Prtitr^nc^ program 
accompanying an inttrface dtvice calltd tht Omni Box (Exptrt 
Systtms, Inc., 1985) assists a ttachtr In sampling a child's 
rtinforcement prtftrtnct from among up to four difftrtnt 
batttry optrattd dtuicts at ont timt. Uhilt this 
information can bt ustd by adults to structurt an 
instructional situation which is liktly to rtsult in optimal 
studtnt performance, tht activity is also walr<Ablt in and of 
Itself as a vehicle to teach the expression o- preferences. 

Choice Make,^ <Lahm, 1985) is another program designed 
to enable students with limited response repertoires to 
control their environment. Through a series of nine 
carefully structured lessons, students a taken from the 
point where they learn that a switch will activate a battery 
operated toy, to the point where they can express 
preferences by selecting one of four switches which activate 
different devices. 

Communication and environmental control. 
Technological advances have increased the range and 
ef-flciency of electronic communication devices available to 
ttudentt with tevere handicapt. For ttudentt with multiple 
handicapt, however, nonelectronic tyttemt which are simple 
and concrete are often the method of choice. Nevertheless, 
some Inherent drawbacks to nonelectronic systems, at well as 
the changing communication needs of a student, may warrant 
the consideration of a more sophisticated system In some 
tl tuat I ont. 

Advantaget associated with electronic systems for 
ttudentt with tevere handicapt have been described by l^ooper 
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Md Hatfttlbring (1989). Tht following «r* of mo^t rtUvanct 
for ttudtnttt with multlpU handicaps. 

1. Eltctronic aids.can rtduct tht numbtr of movtmtntt 
nttdtd and Incrtast tht ratt of convnunlcatlon, 
rtducing tht fatlgut a ttudtnt txptrltnctt. 

2. A largt numbtr of languagt I ttms can bt dirtctly 
acctsitd by tht child. 

3. Tht child can accttt tht board without a««l«tanct 
and tht mtstagt can bt "stortd" on tht display 
until somtont It ahit to acKnowltdgt Its 
occurrtnct . 

4. Tht tltctronic aid may ..allow a broadtr audltnct to 
conmunlcatt with tht child tsptcially if tht aid 
has an auditory spttch modt. 

5. Many tltctronic systtms providt tht child with « 
ptrmantnt product of thtir cawnun I cat i on that c^.i 
bt ustd to communicatt to individuals who art not 
in tht immediatt tnvironmtnt (pp. 40-41). 

Tht addition of a voict synthtsiztr, special iztd input 
dtwicts, appropriate software, and a printtr turns a 
computer into a fltxiblt tltctronic commnication dtvict for 
studtnts with a widt pangt of handicaps. Its ust as a 
btginning convnun i cat i on devict for nonoral studtnts with 
physical handicaps is txtmplifitd by tht work of Meyers 
<1984). With tht computer, Meyers sttks to emulate the 
dialogues that occur between child and caretaker during play 
routines. Thtse interactions enable children to 
successfully communicate through gestures, vocalizations, 
and the manipulation of objects. 

Meyers describes one effort Involving a 26 month old 
children who was nonvocal , blind since birth, and had 
cerebral p-ilsy. Based on information provided by the 
parents, an intervention based on the child's preference - 
having songs sung to him, was designed. An Apple computer 
was equipped with a membrane keyboard and voice synthesizer, 
programmed so that when It was touched, the work "sing" w*s 
spoken. Through a gradual shaping process, the child's 
motor rtsponsts becamt coordinated and a causal relationship 
bttwttn tht ktyboard and tht vocal rtsponst was tstabllshtd 
during Inttractlons with his mothtr. Afttr the child had 
Itarntd that ht had to touch tht ktyboard In ordtr to gtt 
his mothtr to sing, tht samt strattgy was txttndtd to othtr 
situations, t.g., asking for mort food whtn tating, asking 
to hold his favoritt toy. In tht futurt, tht ktyboard would 
bt txpandtd so that ht could stqutnct words, such as "mort". 
"sing", and "tat". ' 



Othtr progrimt «rt .ivnlUbl* which turn th« comput«r 
Into a communication d«v^c* r«th«r than «t a tool to promot* 
communication (Cohn, nd, a, b| Ruthako^f, lfe4)« Uhlit 
acctftftlbU through •ptclallzvd inputti th«f« programs 
r«9ulr« tIgnNlcant cognitive iklllt en th« part of tht 
ufttr • 

R»cr»atlQn And l»lmur». Ulthout sytttmatic 
instruction, students with s*v*r* handicaps frtqutntly fail 
to d«v«1op a r*ptrtoir« of skills that tnabl* th*m to 
constructively occupy their leisure time (Uehman k Schlelen, 
1981). Not only do leisure skills increase a student's 
opportunities for involvement with others, leisure skill 
instruction has been associated with the development of 
collateral skills (^oeltz ^ Uuerch, 1981) and the reduction 
of maladaptive behav 1 ors <F1 avelJ , 1973| Schleien, Kiernan it 
Uehman, 1981). 

Normalization, age-appropriateness and «tudent 
preferences are three Important considerations In the 
selection of recpeation activities (Putnam, Werder & 
Schleien, 1983). Mi cpocompu ter based recreation activities 
score high in relation to each of these concerns. 
Furthermore, the ease of incorporating adaptations which 
enhance independent performance is another valuable 
characteri stic. 

In the context of computer games, other valuable skills 
can be taught or practiced. Switch based activities provide 
an excellent context for motor skill development. For many 
students, voluntary control over the depression and release 
of a switch can be practiced during computer activities 
(e.g.. Frog and Fly - Motor Training Games; Swi tchmaster - 
Expert Systems, Inc., 1985). For students who have some 
proficiency at switch use, a program called "The Scanning 
Game' provides an enjoyable activity in which a child learns 
to coordinate visual scanning with the activation of a 
switch. Different versions of the game allow teachers to 
provide Instruction individually, or in the context of a 
small group. In small group instuction, the game can be 
structured by the teacher so that during each student's 
turn, s/he is responding to stimuli presented at a speed and 
level of diff icul ty Mhich Is Individualized. In other video 
games, the use of a joystick provides practice in "reaching 
and grasping", an Important skills for many students with 
physical impairments. 

As a context for Integration, computer games provide an 
activity In which both special and regular education 
students can enjoy themselves. Once again, the ability to 
use peripherals to enhance a student's ability to 
participate In this task Is an asset that can be exploited 
by teachers. In addition to the use of sivltches and/or 
adapted joysticks, the Adaptive Firmware Card has a Slow 



Down function Mhich tntbltt « tttchtr to rcguUtt tht spttd 
o4 a g«mt. Through tht construction of custom mtnut, 
ttachtrs can utt tht Adapt ivt FIrmwart Card to allow 
ttudtnt* acctmt to com^uitr gamts through a tingit twitch 
rathtr than a Joystick or tht ktyboard. 

Program ManAotrntnt and fiuaa ort Actlultl#* 

At tht school and district Itvtl, thtrt art many artas 
Into which microcomputtrs art tfftctlvtly Inttgrattd In an 
Information managtmtnt systtm (RagghlantI <iMi11tr, 1982). 
For tht prtstnt, howtvtr, this discussion will bt limlttd to 
managtmtnt and support applications which occur at cht 
c1 assroom 1 tvtl « 

P^t^ T^inHQfff^tn^i In ordt(\ to mttt tht accountability 
rtquirtmtnts of P.L. 94-142 and prowldt quality Instruction, 
ttachtrs art factdwith significant paptrworK and managtmtnt 
tasks. Monitoring progrtss and making data-bastd 
instructional dtcisions for •vry studtnt art two of thtst 
rtsponsibi 1 itits which rtquirt substantial timt commitmtnts 
from tht ttachtr. At Itast two softwart programs <Crusclal 
it Schimmtr, 1983; Hasstlbring tt Hamlttt, 1983) havt bttn 
dtsigntd to Assist ttachtrs in this arta. Studits havt 
found that computtr managtd instruction rtsuJts in a 23 to 
30'/. savings of timt as compartd to manual mtthods of 
performing tht same tasks (Baumgart & ^anUalltghtm, 1984j 
Dttwiltr, 1982). For purposts of illustration, tht -ftaturts 
of AIMSTAR (Hasstlbring & Hamlttt, 1983) will bt dtscribtd. 

AIMSTAR M«ft designed to assist ttachtrs in providing 
data-based instruction. Using this program, teachers enter 
program descriptions, instructional methods, and student 
performance data. Once entered, teachers can obtain printed 
reports and a graphic display of student performance data. 
The charted data are compared to a students "aim rate", a 
line of progrtss calculattd on tht basis of a studtnt's 
start and anticipattd complttlon datt of instruction. 
Futhtrmort, tht teacher can have data analyzed in relation 
to precision teaching decision rules developed by Haring, 
Liberty, andUhite (1981). Messages that are generated let 
the teacher know If instructional changes are warranted 
bastd on tht studtnts ratt of progrtss. If Instructional 
changes are made, the program file Is updattd. Thus, a 
rtport that provides an Instructional chronology can bt 
gtntrattd. 

Uord proctssino. Clost collaboration bttwttn homt and 
school is an tsstntial compontnt of quality instruction for 
studtnts with stvtrt handicaps <Batts, Rtnzaglla it Uthman, 
1981). Ttachtrs frtqutntly rtly on writttn communication to 
maintain clost contact with famlllts. For ttachtrs who 
typt, a word proctssing program can makt this task mort 
tfflclent. In a sample of twelve teachers of students with 



ttvtrt htndicapt participating in a pilot computer proJtct. 
lOOX Indicated that th«y found tht computtr uatful In 
fi«ntratlng rtportt and Ittttrt (McQrtgor, In prtpratlon). 

Dtel^ion-MaklnQ In uim a4 T>chnQl qqv 

It is 9^%y to Oft caught up in tht novtlty and 
attract! vtnttft of ttchnology, such that its ust btcomts an 
•nd in itstif rathitr than a mtans <York, NIttupski, tt 
Hamrt-Ni ttupski , 1985). Stvtral qutstions art raistd to 
assist In dtttrmining whtthtr a computtr is tht appropriatt 
mtans of ptrforming a givtn task. 

1. Is tht task tducationally valid? An 
owtp-infAtuatlon with ttchnology' can caust a ustr 
to structurt actlvltits. on tht basis of what is 
cupptntly aualUbIt pathtr thkA tducational 
validity. In I nstpuct i onal applications, tht 
ovtppiding conctpn is tht tducational Importanct of 
tht task. Is tht skin/activity in qutstion ont 
that is papt of tht studtnt's lEP? Is this a 
skill/activity that has bttn dttermintd to bt 
significant fop incptastd pap t i c i pat i on in cupptnt 
and futurt environments? 

2. Uin tht computtp activity ptinforct skills that 
apt Itarntd in othtp conttxts? Gtntpal i zat i on 
ppoblems ape chapac ttp i st 1 c of studtnts with stvtpt 
handicaps. A common ttaching stpattgy to addptss 
this ppobltm is to tpain sufficient exemplaps 
(Stokes 6c Batp, 1977). If computtr activitits apt 
closely integpated with tpaining ppowidtd in othtp 
contexts, the chances of skill genepal i zat i on are 

i ncpeased. 

3. Is tht computtp timt tfficltnt? Fop both 
managtmtnt and 1 nstPuct i onal applications, the 
qutstion of timt tfficiency is peltvant. If 
computeps car. be successfully used to pepfopm a 
task In the same op less time as tpadltlonal 
methods, theip use is wapranted. If not, t.iey need 
to offep some othtr advantagt ovep traditional 
means in opdep to Justify the gpeattp time and 
expense . 

Summapy 

Ml cpocomputeps ape a new and available technology fop 
special oducatops. Fop Individuals conctpntd with stpvlcts 
fop low Incidence populations, the ml cpocompu tep' s ability 
to utilize tvtn a small studtnt rtsponst and ppovldt output 
In a variety of modalltits Is a gpeat asset. Its ustfulntss 
in rtlatlon to Ptsponst-contlngtnt leapning, choice making, 
communication and env I opnmental control, and recreation and 
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Ulturt iKMI dtvtlopmtnt hat bttn dlicutttd. furthtrmor«, 
tht 49ie\]\ty with which computtrt fttort and MAnAgt 
Information can bt applltd to tht mtn)^ manAgtrntnt and 
rtcordkttplng tatkt atto^lattd with tptelAl tdueatlon 
••rvlctt. Uttd within t context In which coniputtrt art u«td 
to tnhanct tptcUl tducatlon ttrvlctt rathtr than dictttt 
thtm, thty will proMt to bt a grttt Atttt In proMldIng 
quality ttrvictt In programs for ttudtnta with ttvtrt 
handicaps. 
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APPENDIX At COMPUTER RESOURCES 



SINGLE SWITCHES 

Prtntkt Romlch 
1022 Htyl Rd. 
Uoomttr, OH AA69i 
<2i6> 262-1984 

ComputabI n t)< CorpQration 
101 Routt A6 East 
Pint Brook, NJ 07098 
<201) 882-0171 

Don Johntton Dtvtl opmtntnl Equipmtnt 
981 Uinnttk* Ttrract 
L*Kt Zurich, IL 60047 
<312> 438-3476 

SWITCH INTERFACE/INPUT BOXES 

In ordtr to attach a singit switch to tht Appit computtr, a 
•witch inttr^act dtvict must bt conntcttd to tht computtr in 
tht Gamt I/O rtctpticlt. Switch inttr-facts which accomodatt 
tithtr singit or multipit twitch inputs can bt purchastd or 
constructtd. Tht commtrcial vtndors listtd abovt undtr 
"SWITCHES" alto ttll inttrfact dtvictt. 

A tptcializtd Input dtvict, calltd tht OhWIBOX, has bttn 
dtvtloptd by: 

Exptrt So-ftwart, Inc. 
923 (^an Lttr Orivt 

Nashvillt, TN 37220. Costi ^249. 00 



Onct again, input boxts can bt madt at homt -for a -fraction 
of tht cost o-f cofnmtrcial ly distributtd dtvlcts. Dirtctiona 
for a Four Holt Switch Input Box can bt obtaintd from* 
ProJtct ACTT, 27 Horrabin Hall, Wtsttrn Illinois Unlvtrsity. 
Macomb, Illinois 61 435. ' 

ADAPTIVE FIRMWARE CARD 

Adaptivt Ptrlphtrals 

4S29 Bagl ty Avt. North 

StattU, UIA 98103 

(206) 633-2610 Cost} $395.00 
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UNICCMN MMRD 



Unicorn Englnttrlno Co. 
4201 HarMOOd Av*nu* 
OnkUnd, C*1Norf?U ?4418 
<4t9) 42e<-U2<S 



KEYBQMUD SHIELDS 



Adapt Ivt Ttchnology, Inc. 

9334 72nd CIrcU North 

Brooklyn Ctnt*r, MInnttota 99429 

TOUCH WINDOW 



Personal Touch Corporation 
4320 St*v*ns Cr**k Blvd. 
San Jos*, CA 991 29 
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DOMAIN: Poimnlg 


INVWONMPim Cunmt MitMcil liiiitmM 






CftfMbnothtf^t hocM 






rulMft: Craup homt 


SttbtAvifonmfiiti 


rripffiijr ActivitiM 


Morily SUUt tot IIP 


Bcdfoofn 


Partldpatlng In dmilng 


1. Communkilt chofet 






I Movt arms to hdp put shirt on 




lUnging buncr for Mp 


t Activaie twitch 




t Respoml to yta/no qutttiont 


Bathroom 


Partid|Mting In bathing 


t Movt arma on command 






2. Maintain head control 






3. Participatt in (act washing 




Participating in penonal hygiene 


h Communicatt nttd to bt changed 


Dining room 


Eating , 


1. Communkatt choice 






I Indicate when hill 




• 


3. Drink (fom a straw 




Socializing 


1, Eat in presence of people and noise 






I Communicatt greetings 






3. Wait turn to bt ftd without ciying 


Uvrng room (lee Recreation) 




DOMAIN: Rcaeation 


1 ENVIRONMENTS: Current: Medical residence 






Crandmother^s home 






Future: YM/YWCA 






Events at theater or college 


Subcnvironments 


Priority Activities 


Priority SkilU for lEP 


Living room 


Listening to tapes 


1. Select tape 






2. Activate switch to turn tape player onJoH 






3. Ring buzzer to help to change tape 


Library/living room 


Listening to stories read from books 


1. Select book 




2. Respond to yes/no questions about book 


Outdoors 


Swinging in wheelchair swing 


I. Indicate desire to swing and to stop 






2. Maintain head control on swing 




Taking walks in wheelchair 


1. Maintain head control 




2. Tolerate chair for longer periods o( time 






3. Respond to yes/no questions about 






outdoors 


Pool 


Swimming 


1. Indicate desire to get in/out of pool 






2. Tolerate water 






3. Move arms independently 


Theater/bleachers 


Observing events 


1. Maintain head control 




2» Indicate needs (e.g., thirst, hunger, 






personal hygiene) 






3. Respond to yes/no questions about the 






event 






Continued 



Fi jure 1. Sample curriculum plan for Tommy. 
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DOMAIN: Community 


• 


ENVmONMBm: Cimtnfc Travtl . v*;;* ^ 

StniordttzfMcmitr 
Funur Shopping man 
RctlAuitnt 

Cdmmunlly phytldan'i 
olHct 


SybtfuHfonmtfili 
Or or van 

Senior dtteens lounge 

Stor.t> 

Physician's otfice 
Dining area of restaurant 


Priority ActlviliM 
Traveling without on*'t(H)n< 

• 

Socializing 
Buying clothes 

• 

Cooperating with examination 
Eating 


Priority SkUli for lEP 

1. Maintain head control 

2. Tolentt chair 

3. Maintain body alignment 

1. Give gifts 

2. Use yeVno communication with strangers 

3. Play assettf Upes for others 
Iv C imunicate choice 

2. .^intain head control 

3. Tolerate chair 

1. Use yes/no with doctor 
2* Tolerate examination 

1. Drink with straw 

2. Eat in strange setting 

3. Communicate choices 


DOMAIN: Vocation 




ENVIRONMENTS: Current: Medical residence 

Future: Senior citizens center or 
other residences as 
audiovisual assistant 


Subenvironment 
Lounge/living room 


Priority Activities Priority Skills for lEP 
Running audiovisual equipment that 1, Activate switch for on/off 
has been set up 2. Ring buzzer when equipment malfunctions 

or movie or tape is completed 


Figure 1 (continued). Sample curriculum plan for Tommy. 
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APPENDIX C 



ABSTRACT 

Promoting Social Interaction Between Students Uith Severe 
Handicaps and Typical Peers in the Regular School: 
The Impact o-f Cooperative Arrangements 



In many cities across the country, students with severe 
handicaps attend the same schools as their chronological age 
pezrs who are not handicapped (Certo, Haring t( York, 1984j 
Stainback 6c Stainback, 1985). Physical placement in a 
regular school is necessary to provide students with severe 
handicaps regularly occurring, longitudinal opportunities to 
be involved with their peers (Brown, Ford, Nisbet, Sweet, 
Donnellan ic Gruenewald, 1983). E-f-forts to date, however, 
clearly indicate that physical presence in a regular school 
is," in itsel-f, insufficient to insure that students benefit 
from their proximity to regular students. On the contrary, 
support from students and staff as well as careful planning 
Is necessary to maximize the opportunities students with 
severe handicaps have to become involved in school 
activities <Stainback tic Stainback, 1981). 

Earlier efforts to mainstream students with mild 
handicaps provide valuable direction in current initiatives 
with students with severe handicaps. Ulhile ma 1 nstreami ng 
programs have yielded mixed results (Carlberg & Kavale, 
1980), a number of studies have noted undesirable social 
outcomes for students with handicaps in regular classrooms, 
including rejection, st i gmat I zat 1 on , znd isolation from 
other students (Gottlieb Leyser, IVSO; Gresham, 1982). 
Without a conscious teacher effort to structure activities 
Involving heterogeneous groups of students, regular students 
may feel uncomfortable around students with handicaps, 
viewing them in a negative wa)' (Rynders, Johnson, Johnson & 
Schmidt, 1980). 

Previous efforts to acquaint regular students with 
their peers with severe handicaps have indicated that 
involvement in joint activities is an effective ategy to 
promote positive social interaction CJoeltz, 1982). 
Recreation and leisure activities with peers provide a good 
opportunity for students to experience the "horizontal" or 
peer-peer type of interaction that characterizes typiciil 
friendships (Sailor tc Guess, 1983). This experience stands 
In sharp contrast to the "vertical", or adult-child type of 
interactions that predominate the social milieu of students 
with severe handicaps, e.g., parent - child, teacher - 
child, therapist - child, peer tutor - child. 

In order to maximize the likelihood that joint 
act i V 1 t 1 es wi 1 1 produce positive social Interactions, close 
attention must be paid to activity selection and structure. 
Care must be taken to choose an activity that meets several 
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crlterl\. First, activities should use materials which are 
Age appropriate. Uh i 1 e this is a widely recognized 
charac te i st i c o-f instructional practices -for students with 
severe handicaps (Brown, Branston, Hamre -Ni e tupsk i , Pump i an , 
Certo, & Gruenewald, 1979), there is data which im'icate 
that nonhandi capped individuals develop more positive 
perceptions about students with severe handicaps wht n they 
are seen participating In -functional, age-appropriate 
activities (Bates, Morrow, Pancso-far 6c Sedlak, 1984). 
Second, the activity must be one which is reinforcing to 
both participants. Finally, there is evidence that 
cooperatively structured activities are success-fxl in 
promoting positive Interactions between heterogeneous 
students (Johnson & Johnson, 1983, 1986; Johnson, Rynders, 
Johnson, Schmidt, Haider, 1979). In a cooperatively 
structured activity, students work together to accomplish a 
shared goal, i.e., student goal achievements are positive 
correlated. Johnson and Johnson (1986) define this positive 
goal interdependence as "the perception that one is linked 
with others in a way that one cannot succeed unless the 
other does (pg. 555)." 

Uh i 1 e studies have shown cooperative goal structuring 
to be superior to competitive or Individually structured 
ac t i V i 1 1 es I nvol v 1 ng studen ts with mild to moderate 
handicaps and their typical peers (Cooper, Johnson, Johnson 
& Wilder*, on, 1980; Johnson & Johnson, 1981; Rynders et al., 
1980), this Instructional arrangement has yet to be 
evaluated as a means of promoting positive Interaction 
between students with severe handicaps and their 
nonhandi capped peers. When considering the inherent skill 
differences between these students, it is apparent that some 
type of individualized adaptation (Baumgart, Brown, Pump i an , 
Nisbet, Ford, Sweet, Messina it Schroeder, 1982) may 
facilitate positive goal Interdependence. In the pre'^ent 
study, an adaptive device was added to a microcomputer to 
facilitate the cooperative structuring of an activity 
involving a student with severe handicaps and a 
nonhandi capped peer. The purpose of the study was to 
evaluate the impact of a cooperatively structured activity 
on the frequency and quality of Interaction betwe-.n -'udents 
during a computer activity. 
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Ttaching Object and Hord Rtcoynltion Skills to 
Ltarnart with 8«vtra Handicaps using 
Classrooa-bastd Hicrocoaputars 

Lewis Jackson, Marlon Panyan, & Gall HcGrsgor 

Hlcrocoaputer assisted Instruction Is Increasingly becoaing a 
popular aeans for teaching preacadeaic and acadealc skills to 
exceptional students; however, its utility with learners who have 
severe handicaps has not been adequately researched. Serious 
questions can be raised about the role alcrocoaputers should play 
in instruction with Individuals who require (a) extensive 
supervision in the early stages of instruction, (b) training in 
skills that are functional for day-to-day life, and (c) training 
in aultlple contexts to facilitate generalization. Two case 
studies are reported which offer insights into the potential role 
of and probleas associated with clat^srooa-based alcrocoaputer 
assisted Instruction with elenentary school learners who have 
severe handicaps. In the first case, the alcrocoaputer was used 
to teach object identification skills to a student with severe 
physical and aental disabilities. In the second case, the 
alcrocoaputer was used to teach vocabulary identification skills 
to a nonreadlng student with severe physical disabilities and 
aild/aoderate aental retardation. Skill acquisition results were 
aixed for both students, and skill generalization was not 
observed. The laplications of these results for using 
alcrocoaputers with learners who have severe handicaps are discussed. 
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IntredMCtiofi to Iht Appit 

!• AfiAtOMX o4 m MIcrocMiputtr 9y%km 
11. Hancit On - Appit PrtMoU Appit 
III* OfMonttratlon P«rlphtra1 Otvicts 

A. Voict 'S)^thtftix«r 

B. Ppinttp 

C. KoaU Pad/PoMtr Pad 

Ccxnputtr Application* in Sptcinl Education 

A. Computtr «s «n instructional dtvlct 

B. Computtr at a managtrntnt tool 

C. Computtr a* a communication dtvict 

D. Computtr as a programming dtvict 

V. Projtct Actlvltits 

A. Instruction 

1. Skin acquisit ion/gtntralization 

2. Socialization/communication 
3* Inttgratlon 

4. Authoring 

B. Managtmtnt 

1* Studtnt progrtss data 

2. Homt-school communication 

3. Othtr paptrwork 

VI. Training Schtdult ' 
V/ll. Suppltmtntary Rtadlngs 

« 
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AnatCMiy of • Microcomputtr 8>'stMi 



A microcomputiir •/•ttm \% m«dt up of * number of 
ccNnpontntft, much likt a mt»rto mysttm. Tht 'basics* art 
IHustrattd in Figurt 1* 



Monitor 



CPU 




Figur* 1. Compontnt* of a ml crocomputtr syivtem. 

Otittr compontntft can bt addtd on to txpand th» capabM itivs 
of tht systtm. Thtst art dtscribtd in tht ttction calltd 
"Ptr Iphtral »" , 



Ctntral PPQctrnmino Unit 

Tht "brains" of thjt computtr art containtd in tht 
ctntral proctssing unit (CPU). Tht CPU is a mazt of 
titctronic circuits which control tht flow of information 
Into, and out of, tht computtr. Tht computtr ^s mtmory is 
containtd within .this circuitry, Tht CPU inttrprtts 
programs, ptrforms tht dtsignattd functions, and stnds tn^ 
rtsults to tht ustr. In tht Applt, tht CPU is houstd within 
tht systtm compontnts which contains tht ktyboard. 
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Tht ftcrttn on which tht vidto dItpUy It vituitd is 
cailUd th» monitor. It looks and optrattts Ju«t 1 ikt your 
ttltvision. It could, in fuct, b* « ttltvition if you haiv* 
tht proper conntcting dtuict. 8omt o-f th» mort rtctnt 
ttl#vi»ion modtU comt •computtr rtady" , tliminating tht 
nttd for « tptcinl conntctor. 



This Is tht hurdMiirt compontnt In which computtr 
progriLfns, or spftwart, urt instrttd. Ulhilt somt computtrs 
ust tapt rtcordtr^s for this purpost, disk drivts art mort 
common, and ptrform mort tff icitntly. Tht disk drivt is 
conntcttd to tht CPU by a thick fUxibIt cablt. Tht cabit, 
in turn, attachts to a card which is instrttd into a slot 
within tht CPU. It is Important to cartful 1y rtad tht 
instructions which comt with tht disk drivt btfort 
atttmpting to install this dtvict Into tht computtr. 



Ottting Starttdt Basic Optratlons 

In ordtr to gtt your systtm up and running, you must 
first stitct tht program that you want to work with. Handit 
tht disk cartfully, holding it bttwttn you flngtrs on tht 
portion of tht disk that Is covtrtd with a labtl. Avoid 
touching any othtr sufract artas, sinct it Is tasy to 
dtstroy tht titctromagnttic fitld of tht disk. Onct you 
havt stitcttd tht program you want to ust, go through tht 
following sttps to instrt of "load." It. 

1. Turn on tht monitor. 

2. Optn tht door of tht disk drivt. 

3. Uith tht labtl sidt up, Instrt tht disk into tht 
disk drivt. 

4. Clost tht door of tht disk drIvt. 

5. Lojatt tht powtr <on/off> switch on tht back of tht 
computtr. It is on tht lowtr Itft hand sidt of ^ht 
CPU. 

» * 

6. Push tht switch in to turn tht computtr on. A 
grttn light wiT. apptar in tht lowtr Itft hand 
corntr of tht ktyboard. 

* 

7« Tht computtr will makt a bttping nolst, a rtd light 
on tht disk drivt will go on, and you wlJUl htar a 
whirring noist. 
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8. Uh*n th* noitt fttopt and th«» light govt out., the 
diftK h*« b*»n'lo«dtd <"boottd">. 

CAUriONi Do not optn tht door of tht disk drivt whtn th* 
rtd "in umt" light \% on* 

9. Tht diftpiy rou on tht scrttn will most liktly 
bt 4 *tit1t p«gt" or tht ■mtnu" of tht disk. Tht 
mthu, compartblt to tht taibit of conttntt of * 
book I Httm tht progrtmm which art ttortd on tht 
disk. Thtrt will bt dirtctions for tht ustr which 
indicAtt what rtmponmt it rtquirtd to rttritvt and 
ust a particular program. Afttr making a stitction 
and typing in tht proptr rtmpontti you'rt rtady to 
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Changing Disks 

Tht proctss of loading a disk whtn tht computtr has not 
prtviousix bttn in ust is calltd a *co1d boot". Should you 
want to changt a disk afttr tht computtr is on, it is not 
ntctssary to turn off the powtr to load tht ntw disk. 
Loading a disk, whtn tht computtr is alrtady on is calltd a 
"warm boot", to ptrform a warm booti follow tht sttps 
btlow. ' 

1. . Rtmovt tht disk prtvious in ust from tht disk 

driut. Makt sure that tht 'in ust" light Is not 
on . 

2. Instrt tht ntw diski as dtscribt about. 

3. Ulith your Itft hand* pi act your thumb on tht "Optn 
Appit" kty locattd dirtct'ly to tht Itft of tht 
spact bar. PI act you Itft indtx fingtr on tht 

Control ktfy. 

• 

4. Uith your right hand, plact a fingtr on tht Rtstt 
button locattd on tht upptr right hand corntr of 
tht ktyboard. 

5. Prtss tht Optn Appit down. Immtdiattly afttr, 
prtss tht Control and Rtstt buttons simul tantousl y . 

6. Rtltasttht Control -Rtstt ktys. Rtltast tht Optn 
Appit kty. 

7. Tht coqiputtr will bttp, tht rtd light on tht disk 
driut will go on* and tht driut will btgin to whir. 
As dtscribtd about » this will sttop whtn tht disk 
has bttn loadtd. 
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P»riphtr«1t 

Thtrt art a numbtr of optional pitct* o4 tqulpmtnt 
which can bt addtd to a computtr tymttm* Thtmt txtram, 
calltd ptriph^ralm, txpand tht capabilitit* of /our myrnttm 
in •omt way. Stvtral of tSt most common ptriphtralt art 
dtftcribtd britfly. 

Printtr . A printtr tnabit* tht uttr to gtt a paptr or 
'hard copy' of information dimpjaytd on tht vcrttn or mtortd 
on a dimi<. This tquipmtnt ip tsmtntial for word proctmving 
and othtr data managtmtnt functions pomtiblt with a 
computtr. Many tducational moftwart programs product 
mtudtnt ptrformanct rtcords which can bt pr inttd out to 
plact in tht fttudtnt^ft rtcord, mtnd homt to partnts, ttc. 

Modern , th a modtm, it it pommibit to link your 
computtr with othtr computtrt and i nf orm-^t i on strvictm. A 
modtm it conntcttd to a ttltphont rtctivtr, uting phont 
Hntt to t1 tctronically transmit data. 

^^oict Svnthttiitr. Your computtr will acquirt tht 
"gift of gab* with tht addition of 'a voict tynthttiztr. At 
tht namt impi itS| a voict tynthttiztr inttrprttt input from 
tht ktyboard and trantformt it into auditory output. Some 
tducational toftwart it writttn for utt with a Moict 
tynthttiztr, enabling the ttudent to both ttt and htar 
inttructional mattrial. 

Switchet/Joyttickt. Uhilt the mott common meant of 
tnttring information into tht computtr it via tht keyboard, 
twitch dtuictt and Joyttickt art alttrnatiut mtthodt of 
inputting a rttpontt. Thty are ttttntial for indigidualt 
wh ) art unabit to utt the ttandard ktyboard, or for tht 
quick retponstt rtquirtd in vidt^ gamtt. 

Graphict Tabltt. There are teveral deuicet which can 
bt attachtd to a computtr which function at titctronic 
blackboardt or drawing padt. Graphic ditplayt drawn on thit 
turf act will apptar on tht monitor, prouiding an taty .way to 
product picturtt. 

Ptriphtralt art conntcttd to tht computtr in ont of two 
wayt. Thott which art actually hardwart compontntt (i.g., 
printtr, voict tynthttiztr, modtm) art attachtd to interface 
cardt which are installed in the CPU. They are inter ted 
into one of ttutn tlott which can be tetn by taking tht 
covtr of tht computtr off. Tht Utt tophittlcattd add-ont 
<t.g., twitchtt, graphict tabltt), conntct to tht computtr 
via a tmall plug with thin mttal pint. Thit plug it 
inttrttd into tht Oamt Input/Output port, locattd intidt tht 
computtr. Each ptrlphtrfal will comt with inttallation 
inttructiont which thould bt rtad carefully. 
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CAUTIONi Ntvtr attach «nx dtwlct to th<# compiittr whtn tht 
powtr i ft Oft. 




St tit ion 2 

1. Th« Uondtr^ul World of Uord Proc«t«inQ 

2. AppU Prtttntft AppUWorkft 

DItk It Introduction 
Ovffrvitw 
Oattwur 

Disk 2i Tht Word Procttior 

3. Prtp»r^ng to Utt AppltUorkft 

Copying tht Startup and Progrtm Disks 

Sptcifying print-tr infornation 

Optrating a printtr 

Printtr installation 
Loading paper 
Basic functions 

4. Word Proctssing; Writi/ig a Lttter to Parents 

5. Appit Prtstntv AppltUorks 

Disk 1 1 Data ^Ust 

6. Data Bast: Creating a Studtnt Information File 
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Session 3 

I. R*vi(tM of Word Procsssing Procedurss/Comnands 

A. Creating a file 

B. Saving a file 

C. Working within a -file 

1. Editing cursors 

2. Deleting information 

3. Inserting information 

D. Printing a file 

II. Editing a file 

Exercise; Personalize letters to parents 

III. Introduction to the Data Base 

A. Tutorial, Disk 1: Data Base 

B. Exercise: Creating a student file 

IV. Creating Labels 

V. Student Progress Inventory 

VI. AIMSTAR 
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I. Rtvitui of Educ*tion«} SoftMAr* 

A. Progrtm options 

B. Ll«f of instruct ioniil toftMUPt 

II. Adaptut ions Through P»riphtr»ls 

A. Echo 

6. Singi* flitch Input 

C. M«itching child to input dtvic* 

III. Questions and Answer 



